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LISP Machine Disk Controller 



CADRDC; DC UML 
DIP MAP •••••• 



lO-DEC-80 1763 





26S10 
DCXBUS 

X 






F30 




26S10 
DCXBUS 

X 






F29 




26S10 
DCXOUS 

X 






F28 


26S10 
DCXBUS 

X 


FZ7 




2fiS10 
DCXliUS 

X 




F2e 




26S10 
DCXBUS 

X 






F25 






26S10 
DCXBSA 

X 




F24 






26510 
DCXUSA 

X 




~ F23 






2GS10 
DCXBSA 

X 




F22 .. 






26510 1 
DCXBSA 1 


FZl 




26S10 
3CPAR 

X 





74S260 
DCECC 

X) 






E30 




26S10 
DCXBUS 

X 






£29 




26S10 
DCXBUS 

X 






E28 




74LS86 
DCECC 

xxxx 






E27 




74LS3^4 
DCCCW 

X 






E26 






74LS374 
DCCCW 

X 




E25 






2GS10 
DCXBSA 

X 




" E24 






Z6S10 
DCXBSA 

X 




" E23 






74LS569 
DCCCW 

X 




E22 






74LS569 

DCCCW 

X 




E21 






74LSn 1 
3CCCW 

xx| 



E20 





74LS273 
DCECC 

> 






D30 




74LS273 
DCECC 

X 






D29 




74LS273 
DCECC 

X 






D28 • 




74LS273 
DCECC 

X 






D27 




74LS374 
DCCLP 

X 


' D26 




74LS569 
DCCLP 

X 




■ D26 


74LS273 
DCSTS 

X 




D24 






74LS569 
DCCLP 

X 




~ D23 






74LS569 
DCCLP 

X 




D22 






74LS&69 
DCCLP 

X 




D21 






gS42 
3CUC 

XX 





O20 





74LS374 
DCECC 

X 






C30 




74LS374 
DCECC 

X 






C29 






74S260 
DCECC 

XX 






C28 




74S133 
DCECC 

X 






C27 




74S260 
DCPOSC 

XX 




■ C26 




74LS374 
DCCLP 

X 






C2$ 




74LS374 
DCCLP 

X 




■ C24 






741S04 
DCCLP 

XXXXXX 




CZ3 

25LS2521 
DCHDCM 

X 


C22 




7413175 
DCCMD 

X 




C21 






TDZ50 
OCCHAN 



C20 





1 74S163 
DCPOSC 
1 > 






B30 






74S163 
DCPOSC 

X 






B29 




74S163 
DCPOSC 

X 






B28 




74S163 
DCPOSC 

X 






B2> 




>4S133 
DCPOSC 

X 




826 




74LS244 
DCPOSC 

X 




■ B25 




74LS244 
DCPOSC 

X 




" B24 






74LS374 
DCCLP 

X 




" B23 




74LS193 
DCDA 

X 




B22 




74LSig3 
DCOA 

X 




■" B21 




I 


74LS244 
}CDA 

X 





B20 





74S240 
DCSTS 

I 






A30 




74S133 
DCPOSC 

X 






A29 




DCCMD 

xxxx 




A28 




74LS153 
DCHDCM 

X 






A27 




74LS153 
DCHDCM 

X 




A26 




74LSt53 
DCHDCM 

X 




AZ5 






74LS163 
DCHDCM 

X 




" A24 






2&LS2536 
DCHDCM 

X 




A23 








A22 


DCOA 

X 






A21 




I 


74LS193 
)CDA 

X 





A20 
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LISP Machine Disk Controller CADRDC;DC UML 
•• DIP HAP •••••• 



lO-DEC-80 1754 





26S10 
DCCHAN 






F19 




26S10 
DCCHAN 

X 






F18 




9S42 
DCCHAN 

XX 






F17 




74LS74 
DCCLK 

XX 






F16 




93S48 
DCPAR 

X 




F15 




93S48 
DCPAR 

X 




F14 






g3S48 
OCPAR 

X 




" F13 






93546 
UCHAH 

X 




F12 






93848 
DCPAR 

X 




Fll 






74LS374 
OCRBUF 

X 




FIO 




I 


74LS374 
)CRBUF 

X 





TDIOO 
DCCHAN 

> 






E19 




74S11 
DCCHAN 

XXX 






E18 




74S>4 
DCCHAN 

XX 






E17 




74S02 
DCREG 

XXXX 






E16 




74S133 
DCREG 

X 




tl6 




25LS2521 
DCREG 

X 






E14 






TD250 
DCREG 

X 


E13 




74S138 
UCHEG 

X 




£12 






74LS02 
DCREG 

XXXX 




~ EH 






67401 
DCRBUF 

X 




ElO 




( 


67401 
)CRBUF 

X 







74S04 
DCXBSA 

XXXXX> 






019 




74LS00 
DCUC 

XXXX 






D18 




74S08 
DCUC 

XXXX 






017 




74LS08 
DCUC 

XXXX 






016 




74LS74 
DCCLK 

XX 




D15 




74LS08 
DCSH 

XXXX 




D14 


74LS138 
DCUC 

X 




D13 






74LS163 
DCUC . 

X 




" 012 






74LS86 
DCPAK 

XXXX 




"Dll 






74S299 
QCSH 

X 




DIO 




1 


74LS11 
)CCCW 

XXX 





74LS10 
DCCMD 



C19 



74S51 
DCCLK 



C18 



74S37 
DCCLK 



74LS32 
DCCHD 

XXXX 

Tie 



74LS08 
DCRBUF 

XXXX 

"CIS ~ 



74LS74 
DCCLK 



C14 



74S74 
DCCLK 



C13 



74LS273 

DCsrs 



TIF 



25LS262r 
DCHDCM 



Cll 



74LS273 
DCCMD 



CIO 



009 



74LS244 
DCDBUS 

T09 





74LS244 
DCDA 

X 




Big 




74LS244 
DCDA 

X 






B18 




74LS244 
DCDA 

X 






B17 . 




74LS02 
DCCLP 

XXXX 






B16 




74LS21 
DCBUSY 

xo 




B15 


74S74 
DCBUSY 

XX 




014 




74S260 
DCBUSY 

XX 




B13 






74LS279 

DCsrs 

X 




" B12 






74LS32 
DCSH 

XXXX 






Bll 






74S>4 
DCSH 

XX 




BIO 






26S02 
3CTM0T 

XX 






BOO 







74LS193 
OCDA 

) 






A19 




74LS193 
DCDA 

X 






A18 




74LS193 
DCDA 

X 






A17 






74LS86 
DCSH 

XXXX 






Aie 




74LS244 
DCSTS 

X 




A16 




74LS244 
DCSTS 

X 






A14 






74LS244 
DCSTS 

X 


" A13 




74LS244 
DCSTS 

X 




~ A12 






74S161 
DCUC 

X 




~ AH 






75107 
QCTRIO 

XX 




AlO 




I 


DUMMY 
}CTRID 

X 





Aog 
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LISP Machine Disk Controller CADRDCjDC UML 
••••••* DIP MAP •••••• 



10-DEC-80 1768 





74LS374 
DCRBUF 

X 






F08 






74LS374 
DCRBUF 

X 






F07 




74LS374 
DCWBUF 

X 




F06 




74LS374 
DCWBUF 

X 




■ F06 




74LS374 
DCWBUF 

X 




F04 






74LS374 
DCWnUF 

X 




F03 






67401 
DCWBUK 

X 




F02 




67401 
UCWUUF 

X 







74LS175 
DCRBUF 

X 






EOS 




TOlOO 
DCRBUF 

X 






E07 




74LS21 
DCRBUF 

XX 




E06 




74LS08 
DCSH 

xxxx 


" E05 






74LS00 
DCSH 

xxox 




E04 






741S176 
DCWBUF 

X 






EO^ 





74LS74 
DCRBUF 



E02 



TDIOO 
DCWBUF 



EOl 





74LS273 
DCUI 

» 






008 




74LS273 
DCUI 

X 






D07 




74LS273 
DCUI 

X 




D06 




74S472 
DCUI 

X 




D06 




74S472 
DCUI 

X 




D04 




74S472 
DCUI 

X 




D03 










D02 




^4S299 
DCSH 

X 





DOl 





74LS244 
DCDBUS , 

X 






COS 




74LS244 
DCDBUS 

X 






C07 




74LS157 
DCDBUS 

X 






C06 




74LS04 
DCDBUS 

XXXXXX 




C05 




DUMMY 
DCTMOT 

X 




" C04 






74 393 
DCTMOT 

XX 






C03 






^4LS569 
DCUC 

X 


C02 




74LS569- 
DCUC 

x 





COl 





74LS569 
DCTRID 

X 






Boe 




74LS869 
DCTRID 

X 






BO 7 




74LS74 
DCBUSY 

xo 




B06 




?6452 
DCTRSG 

XX 




' B06 




74LS124 
DCTMOT 

XX 




" 804 






75462 
DCTRSG — 

XX 




B03 




SIPIOO-B 
DCTRSG 

X 




B02 






75462 
DCTRSG 

XX 






Bbi 







75110 
DCTRID 

X 






A08 




74LS14 
DCTRID 

xxxxxo 






A07 




SIP330-1 
DCTRSG 

X 




Aoe 




DUMMY 
DCTRSG 

X 




■ A06 




74LS14 
DCTRSG 

XXXXXX 




A04 






DUMMY 
DCTRSG 

X 




A03 






76452 
DCTRSG 

XX 




~ AOi 






SIPlOO-8 
DCTRSG 

X 






AOI 
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LISP Machine Disk Controller 
•*...«. guQg CONNECTIONS 



CAORDCiOC IWL lO-DEC-80 

Flags: (* Output, » Terminator, 



-- Dedicated ground, ++++ Dedicated power) 



-C- 



lAl -XBUS35 

|A2 +5.0V+++-M-+++++++++++++ 



IBl -XBUS34 
B2 -6.0V 



ICl -XBUS33 
C? GND 



IDl -XBUS32 
|D2 -XBUS31 



lEl -XBUS30 
E2 -XBUS29 



IFl GND 
|F2 -XBUS28 



■XBUS27 
■XBUS26 



-XBUS26 
-XBUS24 



IKl -XBUS23 
|K2 -XDUS22 



LI -XBUS21 
L2 -XBUS20 



IMl -XBUS19 
M2 -XBUS18 



INI GND 
N2 -XBUS17 



IPl 
P2 



-XBUS16 
■XBUS15 



-XBUS14 
■XBUS13 



-XBUS12 
-XBUSn 



ITl GNb— ■-- 
T2 -XBUSIO 



lUl -XBUS9 
iU2 -XtiUSe 



-XBUS7 
-X8US6 



lAl -XBUS5 
A2 +5 . 0V++++++++++++++++++ 



IBl -XBUS4 
B2 -6.0V 



ICl -XBUS3 
8 C2 GND 



IDl -XBUS2 
* D2 -XBUSl 



*|E1 -XBUSO 
#|E2 -XBUS.PAR 



9IF1 GND 

* F2 -XADDR.PAR 



HI -XAD0R21 
H2 -XADOR20 



Jl -XADDR18 
J2 -XADDR18 



*|K1 -XADDR17 
If K2 -XADDR16 



-XAOOftlB 
-XAD0R14 



iCIHl 
/» M2 



-XA0DR13 
-XADDR12 



SINl GND 
il'iN2 -XAOORU 



(flPl 
* P2 



-XADDRIO 
-XA0DR9 



iflRl -XADDR8 
* R2 -XADDR7 



-XADDR6 
-XA0DR5 



*|Ar 

I A2 +5 . 0V+++++++-«-+-»"*-+++++++ 



Bl -XBUS41 
B2 -5.0V 



*|C1 -XBUS40 
8 C2 GND 



iCIDl 
#|D2 



-XnUS39 
•XBUS.RO 



*IE1 -XBUS38 
*|E2 -XBUS.ACK 



8|F1 GND 
#|F2 -XBUS.WR 



HI -XBUS.EXTGRANT.IN 
H2 -XBUS.IGNPAR 



*|J1 
/KJJ2 



-XBUS.EXTGRANT.OUT 
-XBUS.INIT 



#|K1 XBU5>0WtR.0K 
*|K2 -XBUS.EXTRQ 

#|L1 -XBUS37 
jCiL2 -XBUS.BUSY 



Ml -XHUS36 
M2 -XBUS.SYNC 



SINl GND 
O* N2 



jflPl 
# P2 



-XBUS.INTR 



iflSl 
# S2 



9IT1 GND .-9 

<y|r2 -XADDR4 



TTSnB- 
rz 



*|U1 -xaddSF 
« U2 -XAD0H2 



* VI -XADDRl 
lf\\IZ -XADDRO 



|A2 45,0V-*-«"M-+4-+4-4-4"M'-t-4~t-4~f"f 



■6.0V 



ICl 
8 C2 GND- 



IDl 
il'J02 XINIT 



|E1 



<'|E2 SEL UNIT ATTENTION 



eiFl GND 

#|f2 any attention 



# |Hl 

#|H2 unit ATTENTION 



jflJl 

* J2 -LOAD DA 



Kl 
K2 NC 



LI 

L2 NO SELECT 



Ml 

M2 MULTIPLE SELECT 



SINl GND 
|N2 write DATA 



IPl +12. OV 
*|P2 WRITE GATE 



Rl +12. OV 
R2 DISK.CLIC- 



ISI +12. OV 
|S2 READ DATA 



eiTl GND 

|T2 BLOCK. CLK' 



lUl 

|U2 BLOCK. CTRO 



IVl 

|V2 BLOCK, CTRl 
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LISP Machine Disk Controller 
••••••• EDGE CONNECTIONS 



CADRDC: DC UML 
Flags: (* Output, 

-F- 



lO-DEC-80 17S9 
8 Terminator. Dedicated ground, 



-JOl- 



++++ Dedicated power) 
-J02- 



••••■•• 



lAl 

I A2 +5 . OV++++++++++++++-i-f++ 



IBl 

|B2 -5.0V 



ICl 
C2 GND- 



IDl 

|D2 BLOCK. CTR2 



|E2 block. CTR3 



IFl GNU 

|F2 BLOCK. CTR4 



IHl 

|h2 BLOCK. CTR6 



IJl 

|J2 BLOCK. CTRO 



IKl 

iK2 BLOCK. CTR7 



L2 XBI28 



HI 

H2 XBIZg 



INI GND 
N2 XBI30 



IPl 

|P2 UNirO 



Rl 

R2 UNITl 



ISl 
S2 UNIT2 



Tl GND 

12 -CYLINDER TAG H 



-HEAD TAG H 



IVl 
V2 



Al 

A2 +6 . 0V+++++4-W-++++++++++ 



Bi 

B2 -6.0V 



CI 

C2 GND- 



jDl 



lEl 
if E2 



81 Fl GND 
« F2 



IKl 
iV K2 



IMl 
# M2 



eiNl GND 
if N2 



Tl GND- 
12 



101 TRIDENT. CYL. TAG/ 
|02 TRIDENl. CONTROL. TAG/ 



103 TRIDENT. TER. IN/ 
04 GND 



105 GND 
8 06 GND 



8106 
8 06 



107 GND 
08 GND 



8107 
8 08 



109 GND 
10 GND 



8109 
8 10 



11 GND 

12 GND 



8111 
8 12 



13 GND 

14 GND 



8113 
8 14 



15 GND 

16 GND 



17 +5.0V 

18 -4-6. OV 



19 TRIDFNT.ADDR.MK.DETT" 

20 TRIDENT, SECTOR/ 



8123 
24 



|2G TRIDENT. HEAD. TAG/ 



27 TRIDFNT.fiUSO/ glzT 

28 IRIDENr.DUSl/ #28 



20 1RIUEN1.BUS2/- 
30 IK1DEN1.BUS3/- 



#129 
If 30 



8131 TRIDENr.'riuS4/ #|3i" 

|32 TRIDENl .XIUS5/ #32 



33 IRIDFNI.nuSC/- 

34 TRlDtNl .UUS7/- 



135 TRIDFNT.BUS8/- 
|36 IRIDLNT.BUSO/- 



#135 
#36 



137 trii)fnt;SpaHe/-^ — iir 

(38 IRIDENT. SEEK. INC/ 8 38 



139 IRlDFNr.ON.LIWt/ 

|40 THIDtNl. DEVICE. CHECK/- 



41 IRIDfNI.READ.ONlY/- 

42 IRIDENI. READY/ 



143 IRIDFNT.INDEX/" 
|44 TRIDENT. OFFSET/- 



45 TRIDENl. tND. 6^. CYL/ 

46 - 



149 
46 
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LISP Machine Disk Controller 



,„„, , CAORDC:DC UML lO-DEC-80 175B 

EDGE CONNECTIONS Flags: (* Output. » Terminator - " 



-J03- 



-J04- 



101 GND 

102 GND 



Dedicated ground, ++++ Dedicated power) 
"J06- -J06- 



01 Hll 

02 AD 14 



103 GND 
04 GND 



105 GND 
06 GND 



8103 
8 04 



103 Hll 
04 AD13 



105 
06 



105 Hll 
06 AD6 



107 GND 
08 GND 



I OB GND 
10 +6.0V 



8105 
1 06 



8107 
8 08 



107 Hll 
08 ADS 



8107 
08 



8109 
10 



109 Hll 
10 A04 



8109 
10 



n Hll 

12 ADS 



8111 
12 



13 Hll 

14 AD2 



8113 
14 



lis Hll 

1 16 -TIMEOUT ENB 



121 TRIDtNT.O.CLbtK.M- 
|22 TRIDtNT.O. CLOCK. P- 



123 TRlDrtNT.O.DArA.M- 
\2A rRIDtNf.D.DATA.P- 



ll'|23 
«|24 



23 
24 



125 IRIDtNT.O.SFLECT/ #126" 

|26 IllIDtNT.O.StQUtNCE/ *|26 



127 TRIDENT. O.SfirCtED/ 8 

|28 TRlDENr.O.ArTtNTlON/— 8 



28 



2t GND 

28 



129 TRIDENT. O.COMPSITTdxT: 
30 +5.0V 



27 

28 



29 

30 



129 GND 



— 6 






31 

32 



31 GND- 
32 



31 

32 



33 

34 — r 



133 GND 

34 



8133 — - 

34 — 



135 ™ 
36 — 



35 

36 



137 
38 



38 



139 

40 



139 

40 



135 6N0- 
36 



8136 - -- 

36 



137 GND 

38 -- — 



37 -■ 

38 " 



139 GND 9 



39 — 

40 — 



141 GNO- 
42 



143 
144 

TT 

46 

IT 
48 

49~ 
60 



8141 
42 



143 
44 



(46 
46 



47 
48 



49 
50 
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LISP Machine Disk Controller CADRDCiDC UML 
....... Eoej CONNECTIONS Flags 



-J07- 



(if Output, 
JD8- 



lO-DEC-80 1800 
8 Terminator. Dedicated ground. ++++ Dedicated power) 

-J09- 



-JIO- 



101 

roz 



103 
04 



103 
04 



105 
06 



106 
06 



105 
06 



107 
08 



107 
08 



100 
10 



I" 
12 



I" 

18 



121 
22 



121 
22 



123 
24 



123 
24 



123 
24 



126 
26 



126 
26 



1 25 
26 



Z7 

28 



27 — 

28 — 






120 -" 
30 - — 



28 -- 



129 

30 



29 

30 



129 - — 
30 — 



131 
32 



31 

32 



31 

32 



133 

34 



32 



133 - 

34 — — 



34 - 






135 — 

36 



135 

36 



35 

36 






137 -. 
38 -■ 



38 " 



137 

38 



137 

38 



139 -- 
40 -- 



139 

40 — - 



39 

40 



43 
44- 



45 
46 



47 
48 



49 
50 



139 
40 



143 
44 
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LISP Machine Disk Controller CADRDCiDC UML lO-DEC-80 1800 

••"-• EDGE CONNECTIONS Flags: (* Output. 8 lernHnator -— Dedicate 
-Jll- 



tf ground, ++++ Dedicated power) 



■J12- 



101 LED.RfAD ACTlVf # 

|0£ LED.WKJTE ACTIVE U 



[03 LED. SEEK FToT 

|04 LED. TRANSFER LOSSAGE #04 



105 LED. FORMAT LOSSAGE 

1 06 LED.ECC LO.SSAGE 



(J/ LbU.UlSK LOSSAGE #107 " 

|08 LED. UNUSED #|o8 


|09 09 
|10 10 


1 


" 11 
12 12 


13 
14 


115 


J5 ,16 
16 |16 


1" 17 
|18 18 


i» 19 
ZO 20 


21 21 






" :::" 123 






|26 126 „. ■ 






" --■ 27 - 








11 129 - " 








31 31 






|33 33 — ' 


—rrt 


il - 136 ■ 


— _ ___^____^^___ 


38 -_._._.. .. 


3/ 










'<» 39 - - 






1 1 













HUITIPIF StlECT- 
KO SfLf CI - 
StI UNIT FAUir- 
-SEl UWr ON LI»Ie12i.J '*S260 

SEL UNIT SFEK ERfiO 



TlMFOin FRROR- 
HEM PARITY ERROft^^) 
URITE OVERH 

BEAD OVERRUN-S^j ^*^^^^ 
NXM ERiaffi- 



S1ARI BLOCK ERRO 
HEADER COMPARE ERR 
HEADER ECC ERR 

RESET- 



ECC. SOFT 
ECC. HARD 




ISK I.OSSAGE L-^3=C 



-onz i-i^ 

C16 
:MIGHT BE CLEARING FAULT 



Hi- 



TRANSFER LOSSAGE L- 
FORMAT LOSSAGE L 
ECC LOSSAGE L 



DISK LOSSAGE L 



TRANSFER LOSSAGE L 



FORmr LOSSAGE L 




ECC LOSSAGE L 



LOSSAGE L 



LOSSAGE L 



D0NE-2^D ^ Q 
74S74 
B14 
UClKt -Si >C -Q 
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CIP CIK I 

HIl 

-HBUSY L 

HIl 

WW CCW L 
Hri 



741S569 
3-S CIR 



CIK CRY 
-IC 



-CFT 

-CFP 

ClKt 

UP/-DH 

-I two 

-5 CLB 



^ XBA03 

XBAOZ 

^ XBAOl 

XBAOO 



-our EIB 

A an 



XBI7- 
XBI6- 
XBI5- 
tBl4- 



74LS569 
3-S CIR 



CLK CRY 

-rc 



la 



JLl 



^ X8A07 

XBA06 

^ X8A05 

^ XBAO* 



-CET 
-CEP 
CIM 
UP/-DN 
-LOW 
-S aR 



-€uT EiB 

-A cm 



xern- 

XBI10- 
XBI9- 
XBI8- 



741S509 
3-S CIR 



CLK aiY 
-IC 



IS ik; 

Ha 



-CET 
-CEP 
ClJCt 
UP/-IM 
-ICfltl 
-S CLR 



XBAOn 
XBAOl 
XBW)9 
^ XBA08 



-OUT ENS 
A CLR 



XBI15- 
XBI14- 
Xeil3- 
XBIIZ- 



74LS569 
3-S CIR 



aiC CRY 

-rc 



NC 

^ HC 

^ JKAOIS 

XBA014 
X8A013 

^ XBA012 



-CET 
-CEP 
CLKt 
UP/-DN 
-lOAO 
-S CLR 



-OUT ENB 
A CLR 



MC- 
MC- 
XBI21- 
XBIZO- 
XBI19- 
XBIIS- 
XBI17- 
XBIie- 

LOAD CLP L- 
NEWCCU L- 



741S374 
OCT REG 




1 
2 
3 
4 
5 

17 6 

18 7 



U CLKt 
OEMB 



-NC 

-NC 

-XBfl021 

-XBAOZO 

-XBA019 

-XBA018 

-XBAOl 7 

-XBA016 



LOAD CLP L 5l^ 




CLP CU L 



XBA07- 
XBA06- 
XBA05- 
X8A04- 
X6A03- 
XBAOZ- 
XBADl- 
XBAOO- 



CHAN.XREQ 11 QKt 

READ MA L 1 -OEMB 



74LS374 
OCT REG 



-XB07 
-XB06 
-XB05 
-XB04 
-XB03 
-XBO? 
-XBOl 
-X800 



XBA015- 
XBA014- 
XBA013- 
XBA012- 
XBflOll- 
XBAOIO- 
XBA09- 
XBA08- 



74LS374 
OCT REG 




1 
2 
3 
4 
5 

17 6 

18 7 



II CLKt 
1 -OENB 



-XB015 

-X8014 

-XB013 

-X8012 

-X8011 

-JffiOlO 

-XB09 

-XD08 



TYPEl- 
FYPEO- 
XRA02I- 
XBA020- 
XBA019- 
XBAOia- 
XBA017- 
XBA016- 



74LS374 
OCT REG 




1 
2 
3 
4 
5 

17 6 

18 7 



fll CLK* 
-OENB 



-XB023 
-XB022 
-XB0?1 
-XB020 
-XB019 
-XB018 
-XB017 
-XB016 



DISK CONTROL 



COMMAND LIST POINTER 



10-JUN-1979 21:52 



AI:CADRDC;DCCLP 



XBI3- 



XBIl 



_l2i 



XBIO 



_iai 



XINIT L 
LOW OO 



.^ 



gUAD FF 
74LS175 



-cm 
cut 



cn) 


OI'ERAriO« 


ou 


REAO 


10 


READ COMPARE 


11 


WttlTF 


02 


READ All 


13 


WRilE All 


04 


SEEK 


05 


Af EASF 


1005 


RECAIIBRATE 


405 


FAUir aCAR 


06 


OFFSET CLEAR 


16 


SrOP. RESET 



j:, 



TI 



Cm.TO.MEHORY 
CMO.FROM.MEMORV 
CMO.TO.MFMORY 

CMD.FRCM.MEMORY 



-CHDZ 

--am 



Hi— 



-CMDi 
-CMOl 



^ — OCO 
^ CMDO 



XBUl- 
XOIIO- 
XBI9- 
XBia- 
XBI7- 
XBI6- 
XBI5- 

xai*- 

LOAO CHD L 
XINIT I 



74LSZ73 
OCT REG 



II axt 

R 



C -CI 



C21 



CIO 



-DONE INIR FNB 
-ATTN. INIR ENB 
-BFCAI.IBRA1E 
-FAULT CLEAR 
-DATA STROBE LATE 
-DATA STROBE EARLY 
-SERVO OFFSET 
-SERVO OFFSET PLUS 



START L— IfiiC 
-Ot)2 L — ^ 



741S32, 



TART L 



CMD2-^ 

CMDl-"!^ 

CND.FROM.MEMORIf-3* 




LSIO 



019 



REST L 



OW. RESET L 



LOHO Of) I 



I 741S00 
AZB 



74LS08] 
014 



RESET ERR L 



DISK CONTROL 



COMMAND 



30-SEP-1978 01:18 



AI:CADRDC;DCCMD 



Wrxi BIOCK I 
NEXT HEAD L 



NfXT CYL I 




74LS244 
rS BUS DVF 



GND- 
UIII2- 

iJNrn- 

UNI10- 



CYlll 
CYLtO 
CYL9 
CYIS 



RE*n Ml 1 



9 -BrjB 



-XB031 
-XB030 
-XBOZg 

-xBoza 



CVL7- 
CYLB- 

crts- 

CV14- 



-XB027 
-XB026 
-X80Z5 
-XBQZ4 



CY13 
CYL? 
CYll 
CYtO 



17 



741S244 

rs BUS ovnl 



741.5244 
rS BUS DVR 



-XB0Z3 
-XB02Z 
-XBOZl 
-XBOZO 



HEAD7- 

HEMD5- 
HEA04- 



-XB019 
-XB018 
-XB017 
-XB016 



HtAD3- 
HtWJZ- 
HEADl- 
HFAOO- 



-XB015 
-XB014 
-XB013 
-XB012 



-xnoii 

-XBOIO 

-XB09 

-XB08 



B22 



BLOCK? - 
BL0CK6- 
B10CK5- 
BL0CK4- 



BL0CK3- 
B10CK2- 
BLOCICl- 
BLOCKO- 



741S244 
IS BUS DVR 



9 
7 

15 S 
7 3 



-XB07 
-XB06 

-mos 

-XB04 



-XB03 
-XB02 
-XBOt 
-XBOO 



B18 



DISK CONTROL 



DISK ADDRESS 



30-SEP-1978 01:36 



AhCADRDC; DCDA 



74LS244 
rS BUS OVF 



NC 
NC 
NC 
DAI A STROM WTF — 5. 



CYI9 — 

DAIA STROBE CAM.Y 2i 

CYIS — 
CYLINDER TAG— 
-HEAD TAG L— ^ 



74LS157 

QUAD 2- IN 

SEUCI 



li—iy 



SEL 
-ENB 



-HC 

-DBUSQ 

-0BUS8 



CVL7- 
CY16- 
CVLS- 
CY14- 

CYLINDER TAG L- 

CYL3- 
CYL2- 

cni- 

CYLO- 



CVLINDER TAG L 19 -BENB 



-DBUS7 
-DBUSn 
-D«JS5 
-nBUS4 



SERVO OFFSET 
SERVO OFFSET PL 
HEJW5 
HE.AD4 



-DB(JS3 
-DBUSZ 
-DBUSl 
-DBUSO 



HEA03- 
l«AD2- 
HEAOl- 
HEADO- 

HEAO TAG L- 



74LS744 

rs BUS ovn 



-DBUS7 WRITE GATE- 

-0eUS6 READ GATE- 

-DBUS5 Gin- 

-DBUS4 GND- 

COHTROL TAG L- 



-0BUS3 



-OMJSZ 
-DBUSl 



FAULT CLEAR- 
PRE GATE- 
RECALIBRATE- 
DBUSO GND- 



CONTTiOL TAG L 19 -BEHB 



741S7.44 
rS BUS DVF 



C07 



-DBUS7 
-DBUS6 
-DWJS5 
-DeUS4 



— DBUS3 
— DBUSZ 
—DBUSl 
DBUSO 



-CYLINDER TAG L — **<: 
-HEAD TAG L — ^ 



74LS3ZjD''^ COMTROL TAG L 

C16 




COMTROL TAG L — l*c| LS04X* COMTROL TAG 

COS 



CYLINDER TAG 




LSOpOtta CYLINDER TAG L 

COS 



HEAD TAG 




LS04>OB5 HEAD TAG L 

COS 



DISK CONTROL 



DISK BUS 



6-JUN-1979 08:00 



AI:CADRDC;DCDBUS 



ECC30 

tcc.m 



]^J74L586)a^F 



ECC21-**\ 



I J 74LS86^)fi£-E 



FCC. IN - 
tCC3t - 
fCI?9- 
ECC29- 
ECC28- 
ECC?7- 
ECC26- 
ECCZ5- 

CIK.SRt- 
CIR FCC l- 



74LSZ73 
OCr KEG 



II UKt 
CIR 



-ECC3I 
-ECC30 
-ECC?9 
-ECC28 
-ECC?7 
-ECC?6 
-ECC25 
-ECC24 



ECC.m-S^ / ^ 



ECCZ4- 
ECC23- 
ECCZ2- 
ECI20- 
ECC20- 
ECC19- 
ECC18- 
ECC17- 



ECC.IN 
ECCll 



^^l74lS86])Bi-E 
E27 



74LS273 
OCT REG 



17 6 

18 7 



aR 




-ECC.OUI 



-ECC23 
-ECC22 
-FCCZl 
-ECC20 
-ECC19 
-tec 18 
-ECC17 
-KC16 



ECC16- 
ECC15- 
ECC14- 
ECC13- 
ECC12- 
ECIIO- 
ECCIO- 
ECI8- 



— n cut 

— I -CLR 



-ECC15 

-ECC14 

-ECC13 

-ECC12 

-ECCll 

-ECCIO 

-ECC9 

-ECC8 



ECC8 
ECC7 
ECC6 
ECC5 
ECC4 
ECC3 
Ea2 

Eai — 



74LS273 
OCT REG 




1 
2 
3 
4 
5 

17 6 

18 7 



111 cut 
aR 



1^8 



— ECC7 
— ECC6 
— ECC5 
— ECC4 
— ECC3 
— ECC2 
— ECCl 
T-FCCO 



D30 



-ECC31 L-^C 






-ECC21 L-i*<: 






-ECC30 l-^ 


\ 




-ECC20 l-^ 


~S. 




F.CC29 L-3S<: 


74S260)^ 


-ECZA 


-ECC19 L-2^ 


74S26q)^ 


■-ECZC 


ECC28 I.i2s^ 


^ 




-ECC18 L^^ 


_^ 




ECCZ7 L-^3l(- 


E30 




-ECC17 L^^ 


C28 






-CCC16 L-*^ 
-ECC15 O^ 
-ECC14 L^^: 
-ECC13 I 
-ECC12 1-35^ 

-ECCll L-S£<: 





ECC=ZEIW L 



FCCO- 
ECCl- 
ECCZ- 
ECC3- 
ECC4- 

Eas- 

ECC6- 
ECC7- 

BIT.CUt- 
READ ECC L- 



74LS374 
OCI REG 




1 
2 

3 
4 
5 

17 6 

18 7 



11 cut 

t -OENB 



-XB016 
-XIK)17 
-XB018 
-X8019 
-XBOZO 
-XB021 
-Xa022 
-XB023 



ECC8- 
FCC9 - 
ECCIO - 
GNO- 
GND- 
GNO- 
GNO- 
GND- 



74LS374 
OCI REG 



2 
5 
6 
9 
12 
15 

6 16 

7 19 



11 aKt 
1 -OEMS 



-XB024 
-XH025 
-XB026 
-XB027 
-XB028 
-XB029 
-XB030 
-XB031 



C30 



DISK CONTROL 



ERROR CHECKING AND C0RRECTI0f8-0CT-1978 16:53 



AI:CADRDC;DCECC 



GROUNDS 

<S2> — I <S2> — I 

<SI> — ' <Ei> — ' 

■@i> — ' ^3> — 

•<sri> — ' ■<on> — . 

<JS> — <EZ> — ' 

<ED — ' <II> — . 

<M> — <EI> — 

<En> — ■ <£n>— 

<E> — ' <n> — ' 

^ED — ' <EI> — ' 

<M>—< <m>— 

43S> — 

G» GM) 



JUMPERS FOR 1-BOARD VERSION: 
DH2 

ER2 - ES2 



DE2 - DF2 
ON] - DM2 
ETl - EP2 



OMITTED DIPS IN 2-BOARD VERSION: 

A7 A8 A9 
AlO B7 88 



BE CERTAIN TO EDIT THE 
RAV FILE FOB UNDEDICATEO 
GROUND PINS ON J1 . J3 



TO DISK MUX BOARD 

<I52> XIMIT 

<M> — SEL UNIT ArrFNTION 

<IE2> /m AHENTION 

<S1> — ^UNIT ATTENTION 

<IS> LOAD DA L 

<12> — HC 

<SI> NO SELECT 

<SS> WJLTIPLE SELECT 

<M> WHJrt DATA 

<SI>— WHITE GATE 

<M> -oisK.aKt 

<S2> READ DATA 

<fl2> — BLOCK. CLKt 

<I2> BLOCK . CTRO 

'@2> BLOCK. CTRl 

<E52> BI0CK.CIR2 

<EEI> i BLOCK . CTR3 

<IZ> BLba.CTR4 

■CEE> B10CK.CTR5 

■C2> BI OCK . CTR6 

<M> BLOCK .CTR7 

•€tZ> XBI28 

<£S> XBI29 

<^> XBI30 

<EZ> — — UHITO 

<M> — UIITl 

<5D — UNIT2 

dZ>— CYLINKR TAG L 

<IE> —HEAD TAG L 



DISK CONTROL 



EDGE CONNECTIONS 



10-JUN-1979 20:33 j Al: CADRDC; DCEDGE 



25LS2521 
3-BIT am 



Bl OCK? Ifi 

BI0CK6 16 

niOCKS 

BI0CK4 12 

eiOCK3 

BIOtK? 

BlOCKl 

BI.OCKD 
BI0CK.CIR7 

BIOCK.CfRe IS 

BI0CIC.CTR5 1^ 

BLOCK. Cfa« 11 

BlOCK.CrR3 £ 

BLOCK. CrR2 fi 

BLOCK. CTRl 
BLOCK. CTRO 



-EIJUW 12 BLOCK CTR EQUAL L 



-LIB 



INCREMENT ACORtSS 1-12 

HI3-1E 

Gt»— fi 

GND— 6 

RSH7 

RSH6' 

OO 

CUC.SRt- 

NEXT /am STROBE L- 

XmiT L- 



P6LSJ53G I 
S-DECODE 
•If HI R^fi 

^NEXT BLOCK L 

1 '-1— MEXT HEAD L 
l^HEXT CVL L 
l^EHO OF DISK I 
U-NC 
15-iic 

li-MC 



2 

3 
4 
5 
6 
ENB 7 



-ENB 
EtIB 



SEL 2 
SEL 1 
SEL 
-INVERT 



CLKt 
CLK ENB 

-a.R 



?51S2521 
B-BII CMPfll 



HDCM7 12 

HDC146 1^ 

MXMS— 1* 
HUCM4 



H0CM3 — 
mCM2 — 
HDCMl — 

mem — 

R.SH7 — 

RSH6 1-^- 

RSH5 13 

RSH4 



-EQUAL 



R9I3- 
RSH2- 
SSHl- 
RSHO- 
GND- 



la. 



ENB 

T5r 



Jfls 



(SOS 
C15 



HEADER MISCOMPARE 



UIR. HEADER STROBE— 1^ 
EW) OF BYTE— 12l 



UIR. HEADER STROB E 11*1 LS04 
COS 



ll-4^, 



aCCK HEADER 




NEXT ADUR STROBE L 



A23 



CVI.9- 

BL0CK1- 

HEADl- 

ClfLl- 

GND- 



CYLB- 

NOCKO- 

HEADO- 

CYLO- 

GND- 



UPCO- 
UPCl- 



TSJRTTT 

SELECT 

74LSt53 



^: 

1 

2 

P: 3 

-ENB 

OUT 7; 



10: 

1: 1 

tiZ: 2 

3: 3 

115: -ENB 

OUT 9: 



{I4:SEL0 
SFLl 



-HXMI 



CYlll- 

BL0CK3- 

HEAD3- 

CYL3- 

GM)- 



CYLIO- 

BL0CK2- 

HEAD2- 

CVL2- 

GNO- 



tlUAL 4-1 

SELECT 

74LS1S3 





1 

2 

3 
-ENB 
OUT 7 



10: 
11: 1 
12: 2 
13: 3 
15: -ENB 
OUT 9: 



I4:SEI0 
I: SELl 



-IDCM3 



RSH5- 

B10CK5- 

HEAD5- 

CYL5- 

GND- 



RSH4- 

BL0CK4- 

HEAD4- 

CYL4- 

GND- 



HOaTTT 

SELECT 

741S153 



-HDCH2 




1 
2 
3 
-ENB 

our 7 



lU: 
II: 1 
12: 2 
13: 3 
15:-EKB 
OUT 9 



14:SEI0 
?: SEll 



RSH7- 

BL0CK7- 

HEAD7- 

CY17- 

GHD- 



RSI6- 

BL0CK6- 

HEAD6- 

CYL6- 

GNO- 



bUAL 4-1 
SEI ECT 
74IS153 




1 
2 
3 
fl: -ENB 
OUT 7: 



(10: 

1: 1 

2: 2 

3: 3 
I5:-EH8 
OUT 9: 



I4:SEL0 
': SELl 



-HDCM6 



DISK CONTROL 



HEADER COMPARE 



10-JUN-1979 20:34 



AI:CADRDC;DCHDCM 



XBIll- 
XBIIO- 
XBt9- 
XBI8- 
XB17- 
XBI6- 
XBr5- 
XBI4- 
XBI3- 

xni?- 

KBIl- 
XBIO- 



12 IN 

PARITY 

93S48 



PE 10; 
PO 9: 



-WC 
-XBPl 





12 IN 

PARin 

93S4a 




XBI23 


7: 






, 












. 
















XBI19 


5: 




XBI18 


t. 




XBI17 


i: 




XBI16 — 


15: 




XBIIS 


14: 




XBIM 


13: 




XBI13 


12: 




XBU? 


11: 






PC 10: 


NC 




• PO 9: 


X8P2 




;A slight kludge lo save 3 DIPs 
XB EVEN PAR— XBOPAR 



XB ODO PAR 14 

XBIPAR 2d 



I 74LS86 
Oil 



■9 XOI PARITY EVEN L 



-5^ 



XBI.IGWAR L fi^ 



XBI BAD PAR 



F12 





XB ODO PAR 
-NEW CW— 1^ 



LS08 
014' 



MEM SIDE PAR- 

U 125J 



[74LS86 
Oil 



MEM SIDE PAR TN 





XBIPAR 

XBl.IGtIPAR 

XWS.SYNC.WRIK 

'XBUS.SVNC.WRNG-J^ 




S04 
019 



XOJS.SYNC 



ORIVE XBUS L 



DISK CONTROL 



PARITY 



6-FEB-1980 00:54 



AI:CADRDC;DCPAR 



:WIEN REAOIHG. HAS OUf! i ESS THAN nC MMBER OF 
: VALID BUS AtREACY CLOCKED IN. 
;IKN WRiriNG. HAS HIE NUMBER OF 
: BITS ALKEJOV CLOCKED OUT. 



HlSC0-2s| X 
POSCl-^ LSIO )G^ 

poscg- M y 

C19 



END OF BYTE L 



:NOTE SYNCHRONOUS CLEAR 



GND 
GND 
GND -3^ 



4BIT CTR 
74S163 



t^ 



13 D3 

\2 02 

II 01 

10 DO 



^^posca 

I^POSCZ 
^^POSCl 




I4i-i 



POSCO 



-P0SC.TC3 

GND-fi^ 
GNO-Si 
GND 
GND 



J£L 



4BIT CTR 
743 163 



\5^ 



13 03 

n 02 

U »1 

ID 00 



ENS T 
EKB P 



-PE 
-CLH 

cut 



B28 



•P0SC=ECC FIELD SIZE-1 L 



:ECC FIELD SIZE IS 42087. 
: BITS » 123753* 



-CHJl^^ 

;0I3ASLE VEffN READALL/URI IE-ALL 



Hr5 
HI5-^ 
HI5-^ 
HIS 
POSC12-5i 

poscn-fi^ 

POSCIQ-^ 
POSCO ^'^ 

posca^^ 

P0SC7^^ 

posce^^ 

POSCS^*^ 
P0SC4^^ 



^^P0SC7 
^^POSCO 
^^POSCS 



-P0SC.IC7 



GND-fi^ 
GNO-^ 
GND 
GND -3^ 



Jffil 



4BII CTR 
74S163 



I5i 



13 03 

12 02 

II 01 

10 DO 



^^POSCll 
^2^POSC10 



ENB T 
ENB P 



-PE 
-CLR 
ClKt 



llLi 



P0SC8 



GND-^ 
GND 
GND 
GND 



_iiL 



.31 



481 T CTR 
74S163 



li^NC 



FNB T 
ENB P 



-PE 
-CLR 
CLKt 



P0SC15 
l^^POSCM 
^^P0SC13 
^*^P0SC12 



B29 



B30 



741S244 
IS BUS DVR 




P0SC7- 
P0SC6- 
P0SC5- 
P0SC4- 

POSC^BLOCKSIZE -1 BVIE L 

READ ECC L- 



P0SC3- 
P0SC2- 
POSCl- 
POSCO- 



RFJ» ECC L in -BENB 



-AENB 



74LS244 
IS BUS DVfi 



-XB07 
-XB06 
-XB05 
-XB04 



P0SC15- 
P0SC14- 
P0SC13- 
P0SC12- 



-XB03 
-XB02 
-XBOl 
-XBOO 



POSCll- 
POSCIO- 
P0SC9- 
P0SC8- 



19 -BENB 



-XB015 
-XB014 
-XB013 
-XB012 



-XBOll 
-XBOIO 
-XB09 

-mos 



DISK CONTROL 



BIT POSITION COUNTER 



30-SEP-1978 01:53 



AI:CADRDC;DCPOSC 



-RFIR SYMC- 



RBUF.ICU- 



HI6 

I 



^ OPi- 



>C_-o 



CMD.TO.ICMORY-^ 



mi \ 

12- LSOsV^l^ 



RMOltn^RRUN 



•C 



T 



RESET ERR L 



RFIRA- 
RFIR8- 



LSOO 
EQ4 



RBUF7- 
RmJF6- 
RiiUFS- 
R6UF4- 
R6UF3- 
RBUFZ- 
RBUFl- 
R8UF0- 

CU MU)1- 
aWN.IMSTER L- 



74LS374 
OCT REG 



11 cut 

1 -OENB 



FIO 



MTA KX. L 
-HBUSY L 



-X807 
-XB06 

-mis 
-mm* 

-XB03 
-KB02 
-XBOl 
-XBOO 



RBUF7- 
RBUF6- 
RBUF5- 
HBUF4- 
RBUF3- 
BBUF2- 
RBUFl- 
ROJFO- 

CU MUDZ- 



HSH3- 
RSH2- 
RSHl- 
RSHO- 



RBUF.ICIX- 



IfflUF.OCU— 15i SH OUT 



-wusr I 



mi 67401 
64x4 FIFO 



IN ROY 
OUT ROY 



SN III 



-CIB 



^ — PBUF3 
^ — RBUF2 

-raiuFi 
laiuFo 

RFIRA 
RFORA 



74LS374 
OCT REG 



1 CLKt 
H -OENB 



-XB015 

-XB014 

-XH013 

-XB012 

-XBOll 

-XBOIO 

-XB09 

-XD08 



ElO 



RRJF7- 
R8UF6- 
RRUF5- 
RBUF.4- 
RBUF3- 
RBUFZ- 
RBUFl- 
RBUFO- 

ax MUD3- 



74LS374 
OCT REG 




1 
2 
3 
4 
S 

17 6 

18 7 



11 ClXt 
I -OENB 



-XB0?3 
-XB02Z 
-XB021 
-XB020 
-X8019 
-XB018 
-XB017 
-XB016 



FD9 



F08 



ax MM)2— 1^ 



aK Mwa— 1^ 



741S08J 
EOS 



QUAD FF 
74tS175 



— CI.K MUDl 
^ MC 



-aR 

CLKt 



-Ci.K MUD2 
-MC 



-HUD FULL 

-DATA ACK 

RFORA 

RFORB 



RSH7A- 
RSH6- 
RSH5- 
RSH4- 



-li 



»4I 67401 
G4x4 FIFO 



IN ROY 
OUT ROY 
SH IN 
SH OUT 
-tXR 



^ — RBUF7 
^ — RBUF6 
R8UF5 
R8Ur4 
RFtRB 
RFORB 



E09 



RBUF7- 
RSUF6- 
l»UF5- 
RBUF4- 
HBUF3- 
R8UF2- 
RBUFl- 
RBUFO- 



74LS374 
OCT REG 



11 aKt 
I -OENB 



-XB031 
-XB030 
-XB079 
-XB028 

-XB026 
-XB025 
-XB024 



F07 



^^ 1521 1P= 



OK MU03 
HC 
j MhO FULL 

-»M) FULL 



DELAY 
20NS INCS 
TDIOO 



INPUT 



20NS 
40NS 
60NS 
SONS 
lOONS 



-MMOM'IFO 



L2£ , 



— Mw cm 



-MC 
-RBUF.OCLK 



E07 



EOS 



DISK CONTROL 



READ BUFFER 



30-SEP-1978 04:07 



AI:CADRDC;DCRBUF 




12 



REG RQ L 



<SIZi>- 
<HSE1>- 
<MES>- 
<mES>- 
<3!IED- 

<n2E2>- 

<anEs>- 



<JQ5-10> 

<3SEII>- 

O0-5-l?> - 

<SSES>- 



-HIl 

-«14 

-HIl 

-flD13 

-HIl 

-MJ6 

-HIl 

-«)5 

-HIl 

-to* 

-HIl 
-W3 
-HIl 
-»? 



<3ISS>- 



^BEa>- 



<ffiLSJ>- 



<g!E2>- 



<ME3S>- 



^Sz2>- 



REG RQ L- 



KLAY 
SONS INCS 
TDP50 




INPUT 




SONS 


12^^ 


lOONS 


*^ WC 


150IIS lfi§— BC 


?aONS 


^* IttG RQ 200 L 


2S0NS 


^ REG RQ ?50 L 



REG RQ L 
REG RQ 250 L 



CHAN.MASTER 
CHNI 



REG KQ L — 35c 
-XW L 8£C 



L508 
0V6 



74LS02 
Til 



-an 



E13 



174LS02) 
Ell 



-XACK our 




CHAN WR CYC 



L. 




lij^^^y^^ 



-REG RQ 200 
REG RO CYC 

i XBUS L 



XWR- 

XBAIl- 

XBAIO- 

REG RQ L- 

GMO- 

74LS32>**- 



8 WAY 
DECOOE 
7«138 



-0 lii- 

-ik- 

-2 
-3 
-4 
-5 
-6 
-7 



READ STS L 
READ MA L 
■READ DA I 
^ — REW) ECC L 



-EN8 
-ENB 
EHB 



■I.OAO Of) L 
"*^— LOAD aP L 
-LOAD DA L 
START L 



Bll 



E12 



E16 



REG HD CYC 



-GND 



17377774 

1 111 Oil Ml 111 llx XXX X— 

ADDRESS 



-GND 



-GND 



c 



DISK CONTROL 



REGISTER ADDRESSING 



8-0CT-1978 16:56 



AI:CADRDC;DCREG 



H16 
10^ 



RBUF*5H— 12s ^ Q 
74S74 
BIO 
-BIT.ClXt— U^>C -Q 



-RBUF.ICU 



n*TA FltLD—lls 

EMD OF Bnt— 1"^ 

HI6 — 




SH.on 



READ MISOMPARE 



RSH7A— as/ 



74S?99 
S-Bit UNV 
aiFT REG 



GND 

UBl*7 IS 

klBUF6 

WUF5 ^ 

WBUF4 
WBUF3 
UBUFZ 

WBUFl 12 

UBUFO 



NC 

HI6 

Ht6 

HI6— 19 

SHHAUF 

BIT.CLKt 12 

HI6 



SER OUT 
SER IN 



PARALLEL 
IN &OUT 
IRISTATE 



SER our 

SER IN 



-0 ENB 
-0 EHB 



SI hd.up. 
SO dn.ld 



cut 
-cm 



DISK SIDE PAR 



DISK DATA 
DAIA FIELD 




-SH.our 



DISK SIDE PAR IN 



RSH7A — 3^ 



V R5H0— 13i| N 

^, ^;;|j5oo^ 

^ E04 



-PREAMBLE DETECT L 



DISK CONTROL 



SHIFT REGISTER 



10-JUN-1979 20:37 



AI:CADRDC;DCSH 



-ACTIVE 
AHY AlfFNriON 
5FI UNII ATIFNTI' 
INIR 



HWIIPIE SEI.ECT- 

110 StlFCT- 

Sfl Ulir fAWI- 

sn. mill READ omy- 



REAO SIS I 19 -BEIB 



74ISZ44 
tS BiJS IM 



7413? 44 
rS BUS (M 



-mm 

-XBOl 
-XB02 
-XB03 



-OH CYL SYNC 12 18 

-SEL UNIT ON LINE 1( 16 

SEL UNIT SEEK ERROR |s 14 

TIMEOUT ERROR 1} 1? 



-XB04 
-XB05 
-XB06 
-XB07 



START BLOCK ERROR |ll 9 

STOPPED BY ERROH— jl3 7 

OVERRUN |I5 5 

ECC.SOFT |I7 3 



19 -BENB 



7415244 
IS BUS 0V(4 



^XB08 
-XH09 
-XROIO 

-xnoi] 



FCC. HARD 1? le 

HEADER FCC ERROR k 16 

HEADER COMPARE ERROR > 14 

MEM PARITY ERROR i 12 



-XB012 
-XB013 
-XB0t4 
-3(8015 



KXM ERROR Jll 9 

CCtf CYC |l3 7 

READ COWARE DIFF 115 5 

INTERNAL PARITY ERROR bl 3 



A12 



-XB016 
-XB017 
-XB018 

-xeoi9 



BLOCK. CTRO- 
BIOCK.CTRI- 

BL0CK.CTR2 b 

BLOCK. CTR3 ! 



-XBOZO 
-XBOZl 
-XB022 
-XB023 



BLOCK. CTR4- 
BL0CK.CTR5- 
BL0CK.CTR6- 
BL0CK.CTH7- 



741 SZ44 
IS BUS DVN 



-X11074 
-XB0Z5 
-XB0?6 
-XB027 



-XB0Z8 
-XB029 
-XB030 
-XB031 



MRITE OVFRI 
READOVE 



74LS32; 
Bll 



RRUN 



NXM ACK 

NEW CCW 

XBl RAD PAR 

MEM SIDE PAR IN 13 

NC 
NC 
NC 
NC- 



CHAN. ACK. Tl- 
RESET ERR l- 



MFM SIDE PAR 
DISK SIDE PAR 



741S273 
OCT REG 



II CLKt 

-aR 



-NXM ERROR 

-CCW CYC 

-MEM PARITY ERROR 

-MEM SIDE PAR 

-NC 

-NC 

-NC 

-NC 



WRITE OVERRUN IN b 

DISK SIDE PAR 

HEADER MISCOMPARE b 

READ MISCOMPARE } 

BAD START H OCK 

SET ECC.SOFT 
-WFOR 
-RFIR 



BIT.CUt- 
RESET ERR L- 



74LS273 
OCT REG 




1 
2 

3 

4 

5 

f7 6 

8 7 



1 CLKt 
* -CIR 



-WRITE OVERRUN 
-DISK SIDE PAR 
-HEADER COMPARE ERROR 
-READ COMPARE DIFF 
-START BLOCK ERROR 
-ECC.SOFT 
—WFOR SYNC 
—RFIR SYNC 



BUSY- 
-CHDO- 

BUSY-4^ 
CMDO-^ 



LSOO 
A28 

LSOO 
A28 



READ ACTIVE L 



WRITE ACTIVE L 



NC- 
NC- 
NC- 



SET ECC.HARD L p: -S 7: 

R 



74S240 
INVERT 
12-fiUSJM 



READ ACTIVE L P 18 

WRIIE ACTIVE L 1« 16 

-ON CYL SYNC I 5 14 

TRANSFER LIKSAGE I — i 17 



|74LS86 
AIG 



INTERNAL PARITY ERROR 



START BLOCK-*^ 
ERR IF START BL0CK-5i 




LSOS 
OK 



BAD START BLOCK 



FORMAT LOSSAGE L- 

ECC LOSSASE L- 

DISK LOSSAGE L- 

NC- 



omy s/R 

LATCH 
74LS279... 



}:-S Q4; 
S 
R 



RESET ERR L 
SET HEADER ECC L 
END OF DISK L- 
RESET ERR L 
TIMEOUI L- 
-LED.READ ACTIVK 3iTT> RESET ERR L- 
-LED. WRIIE ACIIVB3IE2> 
-LEb.SEEK< 3TF5> 
-LED. TRANSFER LOSSAG fllFT^ 

TBeOUT— 1^^ 
HI2-12S/J 

-LED. FORMAT IOSSAGlQIT3> 
-LED.ECC L0SSAGK3n3> 
-LFD.DtSK L0SSAGl OTF7 > 
-LED.UWUSED QTF5> 



t2rS Q9: 
UrS 
10 rR 



l5rS Q13: 
14 rR 



HEADER ECC ERROR 



-TIMEOUT EIWOR 



74LS86 
A16 



A30 



DISK CONTROL 



STATUS 



5-FEB-1980 01:50 



AI:CADRDC;DCSTS 



vco.ci-»l^ 

VC0.C3- 
RXM.C- 



IIC CAPS Fl.flr 



Ui_J!j" 



vcc ^ 

VCC — Si 

vcc — Zi 

GMO — ^ 



\T= 



— vv% — 
^180 



VC0.C2 



VCC 



lii 



74J5124 
DUAL VCO 



^. — VC0.C4 

rXM.RC 

r-ZV 
k-X8US.EXTGIUWr.n 



TIMEOUT ENS L-^ 



GW- 



OUT 
RANGE 
FREQ 
-ENB CI 

C2 
GND 



-TIMEOUT.CU 
;Period « 12 as 



-VC0.C2 



VCC^S^ 



74LS1Z4 
DUAL VCO 



ZV 



Mi 



2V 
GIB -11^ 

GND- 



VCC 

OUT 
RANGE 
FREQ 

-ENB CI 
C2 
GND 



'^-ZUSEC.CUCt 
PERIOD = 1.8 - 2.0 usee. 

^^VC0.C3 
l2i-VCO.C4 



B04 



:15 uS 
NXM.C 1 1 NXH.RC 



,Jl5ill4: 
C RC ,n 



CHAN.KASTER 
HIS 



=^ 



<MzlS>- 
<Milfi>- 





26S02 
BOO 

R ^1 

T 



Itti^-NC 



-Him ACK 



-Hii <H5EiI>- 

-TIMEOUT ENB L 



:Mom11jr GND. HI for debugging 



-GND 





74393 

DUAL 

COUNTER 


TIMEOUT 






U 


:1.5 SEC 




C 


i^NC 






B 


Ifl^-NC 






A 


U^NC 




'^i 






-ACTIVE -iZs 


CLR 


js 





C 






^— NC 






B 


i^— NC 




TIHEOUT.CU — Is 


A 


S5— NC 




COUNT* 




-ACTIVE — 2i 


cut 








C03 





DISK CONTROL 



TIMEOUT 



7-0CT-1980 22:12 



Ah CADRDC; DCTMOT 



<Jt.'.j-iu> 



<n3>- 



<Enis>- 



<3i3ZZZ>- 

<EZEII>- 



<EE5>- 



-vcc 
-vcc 

-GND CIR BC 

-rRIDFHT.O.COMPSECIOX/ 

-GM> SECTORt 

-IRIOENT.0.ATTER1I0N/ 

-GUD 

-IRIDfNT.O.SELECIED/ 

-GND 

-rniOENTO. SEQUENCE/ 

-GW) 

-IHIDEHT.O.SELECT/ 

-GND 



aEARS BLOCK 

i 



CTR 



n_r-L__r 

t T 

SECTOR PUSE IMKX PULSE 



:2.0-2.5 USFC 



on 

UNIT.O.SECruRi 



:Set sector length Juapers 
:dr4ve to 1410 (octal) 
:«ibicli Is 1164. bytes. 



■ OtJ-?3V 
<)03-?l> - 



-TRIDHIT.O DATA.P 

-GHO 

- TRIDENT. O.OATA.M 

-GND 

-TFIOEST.O.aOCIl.P 

-GM) 

-TRIOEMT.O.aOCK.H 



:J3. rcnove dedicated grounds Zl-30 
:De1ete pins 11 and 31 



SC-^ 
MC- 
NC— * 
NC— 3 

Gsn— i 

UNIT. 0. SECTOR t— 2 
HI7 

UHII CIR BC l-^ 
SIID-12 

Hr7— fl 



74LS569 
3-S CIR 



aK CRY 
-IC 



^S-NC 
13 



^2_BL0CK.CTR3 
^^BIOCK.CTRZ 
I^BIOCK.CTRI 
^^BIDCIC.CTRO 



-CET 
-CEP 
CLKt 
UP/-TM 
-LORD 
-S CLH 



OUT ENB 
-A aR 



808 



NC 
GHD-S^ 
GBD-^ 

an -Si 






>i6r^ 




MC-^ 
Be- 
ne-* 
MC— 3 
12 



_U 



_IZ 



74LS569 
3-S CIR 



CLK CRY 
-TC 



-CET 
-CEP 
CLKt 

UP/-DM 
-LOAD 

-S CLH 



la-iic 

'^-BLOac.CTR? 
l^BLOCK.CTRe 
'^-BtOCK.CIRS 

'fi-Btoac.aR4 



-CUT ENB 

-A cm 



mi- 




Z6S0Z 
B09 



-UWII CLR BC I 



-MC 



-UNTT.O.SECIORi ^ MLSl^^l^* UlIT.O.SCCTORt 

^^ ' BLOCK. CLKt 



miT SELECTED-J^4lSli>OlD5— MO SELECT 
'A07 




15: 

i5rNC 

jjT— TRIDENT. 0. CLOCK. P 
[Y; — TRIDENT. 0. CLOCK. M 
[jfr— TRIDEHT . 0. OATA.P 
Y- lUIDENT.O.DATA.M 

: ADDITIONAL PARTS ARE ON 



XBUS.POUER. 

H„ ^75452 '^ TRIDENT. O.SEQUENCE/ 

B0593 



-LOAD DA 
-XINIT 



B0593 
B!lfilp545?^3StlSJ- 



TRIDENT.O. SELECT/ 



DCTRSG- 



60583 
.1 hF 



GM9- 
GtD- 



-TYPEl 
-lYPEO 



:Tr1dent Is type 



1 



WITE DATA — 2i D S 

74S74 
BIO 
DtSK.aKt — 3£>C -Q 



T 



-WITE DATA B 
-NC 



-?n5y 



1 uF 



AlOSZ 



TRIDENr.O.CLOCK.Mi^ 

TRIOtNT . . aOCK . P^^ 

HI7-^ 

TRIDENT. O.DATA.P-^ 

TRIDEHT.D.DATA.M-^ 

HI7-5^ 

HT7-fi^ 



75107 B 
DIFF RCVR 



G 
-5 V 



-DISK.aKt 
-TJMII.O.aOCKt 



ia=l 



READ DATA 

IJKII READ DATA 



NRIIE DATA B-^ 
HI7-^ 
WITE GATE 
NC 
MC 
NC 

UNIT SLLICTIdISM 
-5V11^ 



75110 
DIFF DRIVER 



AND IN 
ENB 



3a_ 



AND IN 
ENB 



CNQ 
-5 V 



TRIDENT. 0. DATA.P 
- TRIDENT. O.DATA.M 



NC 
P^^MC 



DISK CONTROL 



SINGLE TRIDENT 



10-JUN-1979 21:54 



AI:CADRDC;DCTRID 



<SEzn>- 
<niEis>- 
< jf'i-i<j >- 

< Jo: 44 >- 
<?gFT8>- 

< J01-43> - 

<)uFT7V - 
< JOl-a?) — 



0.'1-H?> — 
■ OUT-TiV - 

<EIZE>— 

<SE33>- 

■ CuFOV - 
<j'-'i-:t3> — 
<EIEn)— 
<31IEIZ>— 

army - 

<InT-lnV- 



< J0l-3f>> - 
<J(JF9 >- 

<J01-3i|V 

< JoFg> - 

<ji!izai>- 
<EIE2>- 

<S!ES>- 
<SEEI>- 



< J01-J1> - 

<nn3>- 

< Jt".-3Q> - 

<iiII3>- 

< J01-?9> - 

<1E3>- 

< J01-?8> - 



<EEI>- 



-IRIDHIT 

-IRIDCm 

-TRIDfMr 

-TRIDElir 

-VCC 

-rHIOCIIT 

-VCC 

-TRIDENr 

-GND 

-TRIOBIT 

-GND 

-TRIDEBT. 

-GND 



SECTOR/ 
END.OF.Cri/ 
ADOR.MC.DET/ 
OFFSET/ 

.INDEX/ 

.RE/or/ 

KJO.QHir/ 
DEVICE. CHECK/ 
ON.IINE/ 



-TRIDENT 

-GND 

-TRIDENT. SEEK. INC/ 



SPARE/ 



—GND 

— TRIDENT 
—GND 

— TRIDENT. BUS9/ 

— ao 

— TRIDENT. BUS8/ 
—GND 

— TRIDENT. 



.BUS7/ 

r.Buse/ 

.BUS5/ 



—GND 

— TRIDENT. 
—GND 

— TRIDENT. 
—GND 

— TRIDENT. BUS4/ 

—GND 

— TRIDFNT.BUS3/ 

-GND 



— TRIDENT 
— TRIDENT 
— TRIDENT 
— TRIDENT 
— TRIDENT 
— TRIOEKT 
-TRIDENT 



reaove dedicated gnds 
:De1ete pins Zl and 46 



BUS2/ 

TER.IN/ 

BUSl/ 

.CONTROL. TAG/ 
.BUSO/ 

Ofl.TAG/ 

.HEAD. TAG/ 
26-45 



TRIDENT. READY/ 
GNO 
TRIDENT.READ.OMY 
GND 
TRIDENT.DEVICE.CHECK/— ^ 
GND 
TRIDENT.ON.LINE/ — ^ 
GND- 



SEL UNIT ON CYL 



A04 

SEL UNIT FAULT 



TRIDENT. SEEK. INC/ — ^ 
GND 
TRIDENT. O.ATTENTION/ — 2L 

GIO 

TRIDENT. 0. SELECTED 

GND 

TRIDENT . .COMPSECIDX 

GND 




SEL UNIT READ ONtV 



SEL UNIT ON LINE 



SEL UNIT ON LINE 



SEL UNI I SEEK ERROR 



■UNIT AHENTION 



A07 
■UNIT SELECTED 



-UNIT.O.SECTORt 



100 ohnL 

8-pin 
SIP hi 



Mith 
bypass 



Ll 



i:_ 



J- 



A06 
-TRIDENT. READ.ONLY/ 
-TRIDENT. READY/ 
-TRIDENT. HEAD. TAG/ 
-TRIDENT CYL. TAG/ 
-TRIDENT. CONTROL. TAG/ 
- TRIDENT. «JS9/ 



Aoiea 



LOO ohi 
8-pin 
SIP 

with 
bypass 



^i^21_|RH)f||| BUSO/ 
^^J^^ TRIDENT. mjSl/ 



^^^^^TRIDENT.BUSZ/ 



020- 



330 



10-pin 



k41_H,3 



I Op 
SIP 



ilM- 



-HU 
?ili-HI6 



IQQIULgw, 



^^^^^TRIDENT.BUS3/ 



A0691 




DBUSl-ltZJ 
HI2.ZUU 



TRIDENT. BUSO/ 



TRIDENT. HJSt/ 



^TRIDENT .BUS2/ 



,„.6H6> 7545? >35U5Xi 

B0 193 
DBUS3- * *" 
HIZ 

BO 183 
DBU54-lUi| N 

, Zf8< '^S^SZ baiai-iRiofiii BUS4/ 



80193 
|~7?J7545Z^3a^_ 



TRIDENT. BUS3/ 



HIZ- 



AOZ 
DBUS5ZlJil| N 

HI2 6U2ij ''"^^ y^SUllnHDENI.BUSS/ 

AOZ 



,. 7545Z ta; 



TRIDENT.BUSe/ 



DBUS6- 
HIZ 

A0Z83 

,Ug 6(161 '^S45Z b&USlTR|DENT.BtB7/ 

A0Z93 
CWJS8-M ^, 
HI? 2fat 7545Z b3taj_TRTDENT.BUS8/ 

B03 
DeuS9^tl3JJ >^ 

HizStl^ '^5Z taSUUtniDENT.BUSg/ 

B03 



^^^^J— TRIDENT . O.ATTENTION/ 
^'^^^TRIDENT.O.SELECT/ 



Aoiezo 




TRIDEHT.ON.LINE/ 
TRIDENT. BUS7/ 
TRIDENT. BUSS/ 
TRIDENT .DEVICE. CHECK/ 
NC 
NC 



taai_ raioEiiI . SEEK . INC/ 
|00ohn,.,_, 

8-pin ^"^'^-TRIDENT.O.COHPSECIDX/ 
SIP 51111— TRIDENT. 0. SELECTED/ 
|bS«s ^"^^THIDENT.BUS4/ 
'^^^^ TRIDENT . BUS5/ 



G-llJ Y 

,. 7545Z baj 



^11*1— TRIDENT. BUS6/ 



A068Z0 
:N()TE- pinout differs on seriri 



CYLINDER TAG 
TAG ENABLE 

B0393 
HEADTWZUZJJ N 

TAGENABLEfiu4;^;^y^^^' 
B0383 
CONTROL TAG-Uilj ^^ 

TAG ENABtE-2£fll| '^*^^ y'^^^^tRIDENT.CONIROL.TAG/ 

BOS 



TRIDENT. CYL. TAG/ 



1^ TRIDENT. HEAD. TAG/ 



B0Ze3 



DISK CONTROL 



TRIDENT SIGNAL CABLE 



30-JUL-1979 02:11 



Al: CADRDC; DCTRSG 



Giin — 

HI6 — 

-P0SC-BL0CKSI7E -1 BVTt— ^ 

-OH CYL SVMC— 

-BLOCK C1R tCMW— ^ 

-PRE/WBLE DEIECT— i^ 

-POSC=ECC HEW SIZE -t-13i 

-END OF BYTE— 12i 



UIR.LSZ 
UtR.LSl 
UIR.LSO 



B IN 

SELECT 

74S1SI 



SELZ 
SELl 
SEIO 



-ECC'ZERO 
UIR.JUMPl — fii 



LSOO 
D1? 



UrH.JtMPO— 131 




LS04, 
COS 



JUHP70 L 



UIR.JIMPO L 



74LS569 
3-S CIR 



HI6 

GND 

GND 

GND 

GND 

-LOOP L 

OCLKt 

HI6 

XMP70 L 

UIR.JIMPO 

GND 

-BUSY L 



_1Z 



CLK CRY 
-TC 



-CET 
-CFP 
CLKt 
UP/-DII 
-LOAD 
-S CLR 



19 



14 



UPC3 

UPC2 

UPCl 

^ UPCO 



-A 



our ENS 
-A CLR 



NC- 

«C- 

HI6- 

HI6- 



74LS569 
3-S CTR 



CLK CRY 
-TC 



-12 



-CET 
-CEP 
CLKt 
UP/-DN 
-LOAD 
-S CLR 



NC 

NC 

153— NC 
4 



NC 

^ UPC5 

"5 UPC4 



OUT ENB 
-A CLR 



GND- 
RSH7- 
SH.OUI- 
GNO- 
GND- 



-Em OF BYTE- 

1116 - 

SH.OUT- 

ECC.OUT- 

GND- 



buAL4-i 

SELECT 
74LS153 





1 

Z 

3 
-EBB 
OUT 7 



10: 

II: 1 
{12: 2 

3: 3 
{IS: -ENB 
OUT B; 



UIR.WSO- 
UIR.HSI- 



I4:SFLD 
StLl 



012 



-musY- 

DONE TfSr- 

LASI CCW- 

CMD.TO.WMORY- 

-CH)1- 

DONC TEST- 



9S42 
AND-OR 



15: 
14: 

13 
12 

11 

to 



•.Applies to READ 
:caaniid only. 



-DISK DATA 

DISK DATA — *4 
ECC.OUT — 5^ 




UIR.WSl— 12i 
UIR.MSO— 12£ 

-WITt DATA 



74LS86 

on 

\ — V 

Lsoobu 



Lm 



-^ 



LS08 
016 



DM ECC FEEDBACK ENABLE 



ECC.IN 



UIR.FS2 

UIR.FSl 

Ulft.FSO 

UXKt 

GMD 

Ht6 



8 WAY 
DECODE 
74LS138 



-END 
-ENB 
ENB 



CLR ECC L 
PIBC-ECC FIELD SIZE -1 



74S08 
D17 



TEST ECC L ^- C 
ECC=ZERD L — 5=C 



^ — NC 

^^ — TEST HEADER ECC L 

I^SETECC.HARDr"^^''^'^'^'^-^^.^, 
Hi^TESTECCL -ECC^ZEBOL-^ 

Bll 
aR ECC L 

^ — cm SH L 



-INCREMENT ADDRESS L 
-NC 



C23 



CLR POSC L 



74lS0ZPs SET ECC. SOFT 



SET HEADER ECC L 




ECC=ZERO— 13s<; LS0^>^25_ecc=ZEHO 



D13 



DISK CONTROL 



MICROCODE CONTROL 



10-JUN-1979 20:40 



AI:CADRDC;DCUC 



vn- 

UI6- 
UI5- 
Ut4- 
UI3- 
012- 
UIl- 
UIO- 

uiB.aict- 

-BUSY L- 



74LS273 
OCT REG 




1 
?. 
3 
4 
5 

17 6 

18 7 



1 -OR 



-UIR.JUMPl 

-UIR.JUMPO 

-UIR.LS2 

-UIR.lSl 

-UIR.LSO 



-U1R.FS2 



-UIR.FSO 



UI15- 
0114- 
UI13- 
UllZ- 
UIll- 
UIIO- 
UI9- 
UI8- 



74LS273 
OCT REG 



II aict 
I -aR 



-GET DATA 

-ERR IF START BlOOt 

-UIR.WSl 

-UIR.WSO 

-DOME TEST 

-UIR.CSl 

-UIR.CSO 

-liC 



UI23- 
U12Z- 
UI21- 
U120- 

ung- 

UI18- 
UI17- 

uiie- 



74LS273 
OCT REG 



It ClKt 
CLR 



-CniHDER TAG 
-HE AO TAG 
-TAG ENABLE 
-READ GATE 
-WRITE GATE 
-pre GATE 
-UIR. HEADER STROBE 
-DATA FIEID 



DOS 



CMD2 13 

CMDl Ifi 

CHDO 
UPC5 
UPC4 
UPC3 
UPC2 
UPCl 
UPCO 



GM) 



-" 



512X3 
TS PROM 
74S47Z 



D7 
06 
OS 
04 
D3 
02 
01 
00 



AS 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 



-CE 



UI7 

^ UI6 

^ UI5 

UI4 
-UI3 
-UI2 
-UTl 

-irio 



_is 



Ji 



J£ 



i 



003 



512X8 
TS PROH 
745472 



07 
06 
05 
04 
03 
02 
Dl 
DO 



AS 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 



14_ 



— UT14 
^ 0113 



LL 



-U112 

-urn 

-UIIO 

-UI9 

-UI8 



512X8 
TS PRGM 
74S472 



07 
06 
05 
04 

ns 

D2 
01 
DO 



A8 
A7 
AB 
AS 
A4 
A3 
A2 
Al 
AO 



'^ UI23 

UI22 

^ U121 

UI20 



U 



— UI19 
' UI18 

— UI17 
' UI16 



DISK CONTROL 



MICROCODE INSTRUCTION 



30-SEP-1978 02:25 



AI:CADRDC;DCUI 



wroRA- 

WFORB- 



-WFOR SYNC— 
SH*WUF — 
CMD.FRGH.MDORy — 5= 



LSOO 
EoT 



WOR L 



HBI3 

WBIl 
WIO 




LSll 



WITE OVERRUN IN 

WBUF.iaK — ^ 

WBUF.oaK— iSi 

-BUSY L 



mi 67401 
b*xA FIFO 



IN ROY 
our ROY 
SH IN 

SH our 

-CIR 



WBUF3 
^ — HBUr? 
^ — WBUFl 
WBUFO 
WFIRA 
fFORA 



F02 



XBI7- 
XBI6- 
XBI5- 
XBI4- 
XBI3- 
XBIZ- 
XBIl- 
XBtO- 

OWN.ACK.TO- 
HWJFl L- 



74LS374 
OCT REG 




1 
2 
3 
4 
5 

17 6 

18 7 



11 cut 

I -OEMB 



-lffif7 
-WBI6 
-WBI5 
-WBI4 
-UBI3 
-WIZ 
-WBIl 
-WIO 



XBI15- 
XBI14- 
X8I13- 
XBI12- 
XBIll- 
XBIIO- 
XBig- 
XBI8- 



741S374 
OCT RFG 



) 
I 1 
2 
3 
4 
5 

17 6 

18 7 



II cut 

1 -OFHB 



— Mlt7 
— WBI6 
—WIS 
— WI4 
— iiB!3 

15| WI2 

— WIl 
—WIO 



XBI2:3 - 
XBI22 - 
XBI21 - 
XBI20- 
XBI13- 
XBI18- 
XBI17- 
XBI16- 



74LS374 
OCT REG 



11 aict 

I -OENB 



F03 



-WI7 
-WI6 
-WIS 
-WI4 
-WIS 
-W12 
-WIl 
-WIO 



F05 



MRDE2— 1^ 



-HHnE3— 13i 



-BUSY l- 
MRD CU- 



gUAO FF 
74LS175 



-0 



-CIR 

cut 



-HRDEl 
— MHDEl 



-WDE2 
— MHDC2 



DATA ACK L 

J 



-WRDE3-12S D ^ Q ?^ HRO FUX 

74LS74 
EO? 
MHO CU— i^ >C H) 



-MHDE3 



13iT 



-HHI) FULL 



WI7- 
WI6- 
WI5- 
WI4- 



JL 



WI 67401 
64x4 FIFO 



IN ROY 
OUT ROY 
SH IN 
SK OUT 
-CLR 



WUF7 
^ — WRUF6 
WBUF5 
WUF4 
WFIRB 
HFORB 



FOl 



XBI31- 
fflI30- 
XBI29- 
XBI28- 
XBIZ7- 
XBI26- 
XBI25- 
XBI24- 



W10E4 L- 



74LS374 
OCT REG 



II CLKt 
1 -OENB 



-WI7 
-WI6 
-WIS 
-WI4 
-W13 
-WI2 
-WIl 
-WIO 



^ NRDE4 

^ — HHDE4 



-BUSY L 



;Id1e state has MR0E4 asserted. 
;MRO FUL clears on sane clock 
;tbat sets MRDE4. Fifo will 
:a1«ays gobble byte within IDS ns 
:before chaimel can clobber It. 



WD FULL— 13s 




DELAY 
20HS INCS 
TDIOO 




-DATA ACK— 1^ 


INPUT 




MFIRA-lfls 


E0« 




WIHB—flS 


20NS 


l^— NC 




40NS 


'^ MRO CU 




eONS 


Ifl^NC 




SONS 


is—Me 






lOOHS 


^ — wuF.iaii 



E03 



DISK CONTROL 



WRITE BUFFER 



30-SEP-1978 02:27 



AI:CADRDC;DCWBUF 



BC- 
XBAOPAR- 
XBA021- 
XBAOZO- 



aWN. MASTER— ^ 




S04 
D19 



DRIVE XBUS Ai»lf L- 



DRIVE XBUS AOm L 



Z6S10 
OC BUS 
XCVR 



3 

1 6 
II: 2 10 
13: 3 14 

-BO Z 
-Bl 7 
-BZ 9 
-B315 



-NC 

-XBAIPflR 
-XBAI21 
-XBA120 

-nc 

— XADDR.PAH 

--XAD0R21 

—XWORZO 



XRAOig- 
XBA018- 
XBA0)7- 
XBM)16- 



265 10 
OC BUS 
XCVR 



»: 3 
1 6 
11: 2 10 
13: 3 14 
-BO ? 
-B) 7 
-82 9 
-B315 



-XBAI19 

-XBAUS 

-XBAI17 

-XBAIie 

— XAnOR19 

-XAD0R18 

-XWMR17 

--XWDR16 



XBA0I5- 
XBA014- 
XBA013- 
XBAOIZ- 



26S10 
OC BUS 
XCVR 



1«: 3 
>: 1 6 
111: 2 10 
13: 3 14 
-BO 2 
-Bl 7 
-B2 9 
-B315 



-XBAriS 

-XBAI14 

-XBAI13 

-XBAI12 

— XAMiRlS 

--XAnOB14 

--XAD0R13 

--XA0DR12 



DRIVE XBUS MDR L- 




DISK CONTROL 



XBUS ADDRESS XCVRS 



30-SEP-1978 02:28 



AI:CADRDC;DCXBSA 





26S10 
OC BUS 
XCW 




xnoo — 


1: 3: 


XBIO 


XBOl — 


»: 1 6: 


XBIl 


JtBOZ 


11: 2 10: 


XBI2 


XB03 


13: 3 U: 


— xai3 




-BO 2: 


xnuso 




-Bl 7: 


XBUSl 




-B2 0: 


XBUS2 




-B315: 


mm 


DRIVE XBUS L 


iz:-ew 









XB04- 
XB05- 
XB06- 
XB07- 



26S10 
QC BUS 
XCVR 



3 

1 6 
Hi: 2 10 
|13: 3 14 

-BO 2 
-Bl 7 
-B2 9 
-B315 



12:-Effl 



-XBI4 

-XBI5 

-XBI6 

-XBI7 

— XBUS4 

-XBUS5 

-rause 

--XBUS7 



XB08- 

XB09- 

XBOIO- 

XBOll- 



F25 



26S10 
OC BUS 
XCVH 



3 

1 6 
II: 2 10 

3: 3 14 
-BO 2 
-Bl 7 
-B2 9 
-B315 



12:-FN8 



-XBI8 
-XBI9 
-X8I10 
-XBIll 
— XBUS8 
— XBUS9 
— XBUSIO 
— XBUSl 1 





26S10 
OC BUS 
XCVR 




XB012 


1: 3: 


XBI12 


XB013 


>: 1 6: 


XBII3 


XB014 


U: 2 10: 


XBI14 


X8015 


13: 3 14: 


X8I15 




-BO 2: 


XBUS12 




-Bl 7: 


XBUS13 




-B2 9: 


XBUS14 




-B315: 


XBUS15 













128 





26S1D 
OC BUS 
XCVR 




XB016 


I: 3: 


XBUe 


XB017 


»: 1 6: 


XBI17 


XB018 


11: 2 10: 


— XBI18 


XB019 


13: 3 14: 


XBI19 




-BO 2: 


XBUS16 




-Bl 7: 


XBUS17 




-B2 9: 


XBUS18 




-B315: 


XMiSig 


(BUS L 


12:-EW 









»020- 
XB021- 
XBQ22- 
XB023- 



26S10 
OC EHJS 
XCVR 



3 

1 6 
til: 2 10 
il3: 3 14 

-BO 2 
-Bl 7 
-B2 9 
-B315 



-XBI20 

-XBI21 

-XBI22 

-XBI23 

--XBUS20 

-XBUS21 

--XBUS22 

--XBUS23 



XB024- 
XB025- 
XB026- 
XB027- 



26^10 
OC BUS 
XCVR 



F28 



: 3 

i: 1 6 

1: 2 10 

3: 3 14 

-BO 2 

-Bl 7 

-B2 9 

-B315 



12:-ENB 



-XBI24 
-XBI25 
-XBI26 
-XBI27 
— XBUS24 
— XBUS25 
— XBUS26 
— X3US27 



E29 





26S10 
OC BUS 
XCVH 




XB028 


»: 3: 


XBI28 


XB029 


>: 1 6: 


XBI29 


XB030 


11: 2 10: 


XB130 


XB031 


13: 3 14: 


XBI31 




-BO 2: 


XBUS28 




-Bl 7: 


XBUS29 




-B2 9: 


XBUS30 




-B315: 


X«K31 




12:-EII8 









F29 



DISK CONTROL 



XBUS DATA TRANSCEIVERS 



30-SEP-1978 02:55 



AI:CADRDC;DCXBUS 



QUAD FF 
74LS175 



l_12i 



XBIO 



XINIT L 
LOAD CMO 



_iai 



-aR 
aict 



cm 


OPFRAriOM 


00 


R£AD 


10 


REAR COMPARE 


n 


WRIIt 


0? 


READ ALL 


13 


WRIIE AI.L 


04 


SEEK 


05 


Af EASE 


1005 


RECALIBRATE 


405 


FAULT aEAR 


06 


OFFSET CLEAR 


16 


STOP. BESET 



H, 



r 



CH). TO. MEMORY 
CMD.FMM.MFMORY 
CMD.TO.MEMORY 



--OO.FROM.MFMRY 
-CK)2 
— CMD2 



-CMDl 



ono 



XBUl- 
XBIIO- 
XBIO- 
XBI8- 
X8I7- 
XBI6- 
XBI5- 
XBI4- 

LOAO CMD L- 
XIMIT L- 



74LS273 
OCT REG 



11 CLKt 
-CIR 

CIO 



-DONE INTR ENB 
-ATTN IHIR ENB 
-RECAI.IBRATE 
-FAULT CLEAR 
-DATA STROBE LATE 
-DATA STROBE EARLY 
-SERW OFFSET 
-SERVO OFFSET PLUS 



ata 

CH}.FR0N.MEM0RY-9^ 




C19 



START L— Ifl^ 
-OCZ L — S^C 



C16 



CMO. RESET L 



XIMtT L- 



LOAD on L 



I74LS00 
A?a 



74LS08; 
014 



;tart l 



RESET 



DISK CONTROL 



COMMAND 



30-SEP-1978 01:18 



AI:CADRDC;DCCMD 




NFXT CYL L 



MIS244 
IS BUS DVRi 



GMO- 
UilTZ- 
UNITl- 

UMiro- 

READ m L- 

CYlll- 
CVltO- 
CTL9- 
CVI.8- 



READ m L 19 -BFNB 





-AENB 



-XB031 
-XB030 
-XB029 
-XB028 



-XB(C7 
-XB0Z6 
-XB0Z5 
-XB0Z4 



CY17 
CYL6- 
CYL5- 
ClfH- 



cn3- 

CYL2- 
CYll- 

cno- 



741SZ44 

IS BUS nvni 



-XB023 
-XB022 
-XB0?1 
-XBOZO 



-XB019 
-XBOia 
-XB017 
-XB016 



74I.S244 
IS BUS nvH 



WAD7- 
HEAD6- 
HEMB- 
HEAD4- 



HFAD3- 
HEAD2- 
HFADl- 
ICADO- 



11 



19 -BE NO 



-XB015 
-XB014 
-XB013 
-XB012 



-XBOn 
-XBOIO 
-XB09 
-XB08 



B10CK7- 
BL0CK6- 
BLOCKS- 
BL0CK4- 



BL0CK3- 
B10CK2- 
BLOCKl- 
BIOCKO- 



741S244 
IS BUS DVR 



19 -BENB 



-XB07 
-XB06 
-XB05 
-XB04 



-XB03 
-XB02 
-XB01 
-XBOO 



DISK CONTROL 



DISK ADDRESS 



30-SEP-1973 01:36 



AI:CADRDC;DCDA 



NC 

NC 
DC 
DAIA STROBF LAIE ^ 



CV19 — 
DATA SrROeE EARiy— 
CV18 — 
CYLIMDCR TAG- 
MEAD lAG L— 1^ 



741S157 

QUAD 2- IN 

SEUECT 



I2i_« 



-NC 



-DBUS9 



-0BUS8 



CV17- 
CYL6- 

cn5- 
cn.4- 

CYLtNDER TAG L- 
CYLS- 

ca2- 

CYLl- 

cn.0- 



74ISZ44 

rs BUS ovp 



-AEN8 



-DBUS7 
-DBUS6 
-DGUSS 

-nnus4 



SEL 
ENB 



CVLIMDER TAG L 19 -BENB 



006 



-DBUS3 
-DOUS? 
-DBUSl 
-DBUSO 



SERVO OFFSET- 

SERW OFFSET PLUS- 

HFJW6- 

ieAD4- 

HEAD TAG L- 

HEAD3- 
HEAD2- 
HEAOl- 
HEADO- 



741S244 

rs BUS Dvn 



HEAD TAG L 19 -BEMB 



I -AENB 



-0BUS7 MITE GATE- 

-DBUS6 READ GATE- 

-D0US5 GMD- 

-08US4 GND- 

CONTROL TAG L- 



741 5244 
rs BUS 



-DBUS3 FAULT CLEAR- 

-DBUS7 PRE GATE- 

-D6US1 RECALIBRAIE- 

-DBUSO GND- 



tNf 



-AENB 



CONTROL TAG L 19 -BFJB 



-DBUS7 
-DBUS6 
-OBUSB 
-IMJS4 



-DBUS3 
-DBUS2 
-DBUSl 
-CBUSO 



C07 



-CYLINDER TAG L- 
-WAD TAG L- 



-CONIROt TAG L 



CONTROL TAG L 



CYLINDER TAG — ^ 



HEAD lAG — Si 




CONTROL TAG 



aLINDER TAG L 



DISK CONTROL 



DISK BUS 



6-JUN-1979 08:00 



Al: CADRDC; DCDBUS 



ECC30- 
FCC.IN- 



J5g)^c,» -;^g)^..» -;:^B)--.. 'r^g)- 



tCC.IN- 
fCC31- 
FCI?9- 
fCC?9 - 
FCC?8 - 
fCC77- 
FCr.?6- 
ICCZS- 

ClK.SRt- 
CIR fCC 1- 



74LS273 
OCT REG 



11 cut 

CIR 



-ECC3t 
-ECC30 
-ECC29 
-ECC28 
-ECC27 
-tCC26 
-ECC25 
-ECC24 



ECC24- 
ECC23- 
ECC22 - 
fCI?0- 
ECC20- 
ECC19- 
ECC18- 

iai7- 



74tS273 
OCr REG 



pi aict 
aR 



-ECC23 
-ECC22 
-ECC21 
-ICC20 
-ECC19 
-ECC18 
-ECC17 
-ECC16 



D27 




ECCO- 



F.CC8- 
ECC7- 
ECC6- 
ECC5- 
ECC4- 

Eaa- 

ECC2- 
ECCl- 



D28 



74LS273 
OCT REG 



II aict 

CIR 



-ECC7 
-ECC6 
-ECC5 
-ECC4 
-ECC3 
-ECC2 
-ECCl 
-ECCO 





-ECCn L-5s^ 




ECC=ZEBO L 



ECCO 

ECCl 

ECC2 

ECC3 

Ea4 

ECC5- 

ECC6- 

FCC7- 

BIT.aKt- 
REfla ECC L- 



13 



74LS374 
OCT REG 




1 
2 
3 
4 
5 

17 6 

18 7 



II CLKt 
-€ENB 



-XB016 
-XD017 
-XB018 
-XBGig 
-X0020 
-XB021 
-XB022 
-XB023 



ECC8- 
ECC9- 
ECCtO- 
GM)- 
GNO- 
GNO- 
GNO- 
GMD- 



74LS374 
OCT REG 



-XB024 
-Xn025 
-XB026 
-XWJ77 
-XB028 
-XB029 
-XBOSO 
-XB031 



II aKt 

I -OEm 



DISK CONTROL 



ERROR CHECKING AND C0RRECTI0J3-0CT-1978 16:53 



AI:CADRDC;DCECC 



GROUNDS 
<SS> 1 ^2> 1 

■^ED — ' <Ei> — ' 

<M> — <M> — ' 

<SIE> — ' <III> — < 

<E2> — " ■^n> — ' 

•d> — - <tl>—' 

<BSi> — ■ <II> — 

<0I> — ' CQ> — 

<2> — i <G2> — ■ 

<EI> — <n> — ' 

<1]D — " <SD — ' 

<3D — f <I3> — ' 



GND 



GMO 



TO DISK MUX BOARD 

•<®2> XINIT 

<l2> — SEL UNIT ATTENTION 

<SI> — ANY ATTENTION 

<li2> UNIT ATTENTION 

<M> LOAD DA L 

<KZ> HC 

<I2> rJO SELECT 



JUMPERS FOR 1-BOARD VERSION: 
DH2 



<M>- 
<SI>- 

<E!2>- 

4M>- 



DE2 - DF2 
DHl - DMZ 
ETl - EP2 - ER2 



ESZ 



OMITTED DIPS IN 2-BOARD VERSION: 

A7 A8 A9 
AlO B7 88 



BE CERTAIN TO EDIT THE 
RAY FILE FOR UNDEDICATEO 
GROUND PINS ON Jl. J3 



4M>- 
<E2>- 

<E2>- 
<Q2>- 
<M>- 
•<QZ>- 



<EE2> — 

<SD — 
<BE> — 
<S2> — ■ 



-MULTIPLE SELECT 
-VRUf DAIA 
-WRITE GATE 
-DISK.CLKt 
-READ DATA 

- BLOCK. aict 
-BLOCK. CTRO 

- BLOCK. CTRl 
-BLOCK. CIR2 
-BLOCK. CTR3 
- BLOCK. CTR4 
-BLOCK. CTR5 
- BLOCK. CTR6 
- BLOCK. CTR7 
-XBI28 
-X8t29 
-XBI30 
-UNITO 
-UNITl 
-UNIT2 

-CYLINDER TAG L 
-HEAD TAG L 



DISK CONTROL 



EDGE CONNECTIONS 



10-JUN-1979 20:33 



AI:CADRDC;DCEDGE 



J5LS2521 
B-Bir OtPli 



BtOCiC? IS 

BI0CK6 

BLOCKS 

BI0CK4 

BI0CK3 

BlOCiC2 

Bl OCKl 

BI.OCK0 
B10CIC.CIR7 
BI0CK.C1R6 

B10CK.CTR5 ^ 

BLOCK. CI M 
BlOCK.CTRa 
BLOCK. CTR2 
BLOCK. CTRl 
M.OCK.CTRO 



EQUftI 12 BLOCK CIR EQUAL L 



ENB 

TTT 



KCS5535- 
J-DECOW 
1/ Cn RFC 



INCREiniT ADDRESS L-^ 

GM) 

GND— fi 

RSH7- 

RSI6- 

GMD- 

CLK.SRt- 

MEXT nam STROBE L- 

XrilTT L- 



ENB 
ENB 



-0 ENB 7 



SEL 2 
SEL 1 
SEL 
■IIWERT 



CLKt 
-CLK ENB 

-aR 



•NEXT BLOCK L 
LLhexl head L 
^2-lftXr CYL L 
12-E«D Of DISK L 

15-NC 

ifi-iic 
WL.IIC 



25LSZ5Z1 
3-Rir CHPR 



N0CM7 
l(nCH6 
»X>I5 
HDCH4 
HDi>0 
HXMZ 
HDCMl 

warn 

RSH7 

RSH6 15 

RSH5 12 

RSH4 



RSH3- 
BSH2- 
RSHl- 
RSHO- 
GND- 



-EQUAL 



EW 



.as. 



LS08 
CIS 



HEADER MISCOMPAIS 



UIR. HEADER STROBE-^^I 
EM) OF BYTE— ^ 



UIR. HEADER SIROBE-^ 




LSM 
€05 



* CHECK HEADER 



NEXT AODR STROBE L 



A23 




HDCH3 



RSH5- 

BL0CK5- 

ICAD5- 

cns- 

GND- 



RSH4- 

nL0CK4- 

HEAD4- 

CYL4- 

GND- 



DUAL 4-1 

SELECT 

74LS153 



HDCM2 





1 

2 

3 
-ENB 
OUT 7 



10: 
II: 1 
12: 2 
3: 3 
15:-ENB 
OUT 9 



U:SELO 
;: SEIl 



-»XM5 



dDaTTT 

SELECT 
74LS153 




I4:SEL0 
SELl 



-ieCH7 



DISK CONTROL 



HEADER COMPARE 



10-JUN-1979 20:34 



AI:CADRDC;DCHDCM 



XBIU- 
XBllO- 

XBig- 

XBIS- 
XBI7- 
XBI6- 
XBI5- 
XBI4- 
XBI3- 
XBI?- 
XBIl- 
XBIO- 



12 IN 

PARIIY 

93S48 



PE 10; 
PO 9: 



-NC 
-XBPt 



XB123- 
XBI22 - 
XBI21 - 
XBI2a- 
XBI 19 - 
XBllS- 
XBI17- 
X8I16- 
XBI15- 
XBIM- 
XBI13- 
XBI12- 



12 IN 

PARITY 

93S48 



PE 10: 
PO 9: 



-yc 

-XBP2 



GNU- 

G»)- 

XBP?- 

XBPl- 

XBI31- 

X8I30- 

JWI29- 

XBI28- 

XBI27- 

XBI26- 

XBI2S- 

XBI24- 



12 III 

PARITY 

93S48 



PE 10: 
PO 9: 



:A slight kludge to save 3 DIPs 
XB EVtM PAR xBOPAH 



XB OOO PAR lA 

XBIPAR 2sJ 



-XBI.IGWAR L 




t XBI PARITY EVEM L 



-XB tVtU PAR 
-XB ON} PAS 



F12 



F13 



XBAOII- 
XBflOlO- 
XBA09- 
XBA08- 
)ffiA07- 
XBAOe- 
XBA05- 
XBA04- 
XBA03- 
XBA02- 
XBAOl- 
XBAOO- 



12 IN 

PARIIY 

93S48 



PE 10: 
PO 9: 



-NC 
-XBAOPl 



GMD- 
XBAOPl- 
XBA02f- 
XBA070- 
XBA019- 
XBA018- 
XBA017- 
XBA016- 
X8A015- 
XBA014- 
XBA013- 
XBA012- 



12 IN 

PARIIY 

93548 



PE 10: 
PO 9: 



XB ODD PAR— I3a 
-MEW CCW— ^ 



MEM SIDE PAR- 



j2z) ] 741586^1^—1 



MEM SIDE PAR IN 



XBOPAR- 

-CHAN.MASTER- 

GND- 

CHAH W CYC- 



-XBAOPAR 
-NC 



DRIVE XBUS L- 



011 



26S10 

oc as 

XCVR 



3 

1 6 
II: 2 10 
13: 3 14 

-BO 2 
-Bl 7 
-B2 9 
-B315 



XINIT ^ 


isopoft 


= XINIT t 


K23 




-XBIPAR 




-XBI.IGNPAR 




XBUS. SYNC. WWG 

j^ XBUS.SVNC.OTHG-ils 


SM>OU 


^2— XBUS.SYNC 


-XBUS. PAR 


^19 




-XBUS.IGNPAR 




-XBUS.SYNC 




-XBUS.UR 







I2:-ENB 



F20 



DISK CONTROL 



PARITY 



6-FEB-1980 00:54 



AI:CADRDC;DCPAR 



".l?. ?£*""*•• "*S cm LESS IMAM THE HjeER OF 

VAI ID BtiS AlBtfiOV aOCKFO IN. 
WKN MlirMG. HAS TIC NUeFR OF 

BITS M.REAOV UOCKEO OUT. 



POSCO-^^ 
POSCl-^ 
P0SC2-5^ 




END OF BYTE L 



:MOTE SYNCHRONOUS CLEAR 



VPOSCIS 
P0SC14 



P0SC13 




POSCO-^ 



DISK CONTROL 



BIT POSITION COUNTER 



30-SEP-1978 01:53 



AI:CADRDC;DCPOSC 



-RFIR SVWC- 



ReOF.ICIJC- 



H16 

1 



741S74 



Sl_ 



^n-^ 



CHD.TO.ttHORY^ 



T 



RESET ERR L 



* RFfRA- 
RFIR8- 




LSOO 
EM 



RFIR L 



RIIUF7- 
RGUF6- 
RfiUFS- 
RBUF4- 
RKJF3- 

rbuf;- 

RBUFl- 
R8UF0- 

CU MUDl- 
CHAN. MASTER L- 



74LS374 
OCT REG 




1 

2 
3 
4 
S 

17 6- 

18 7 



11 cut 
OENB 



FIO 



CIS 



READ OVERRUN 



RSH3 
RStC- 
RSHl- 
RSHO- 



-MC 



RBUF.ICI.K — ^ 
RBUr.OClK— 1^ 
-MBUSY I 



H4I 67401 
64x4 FIFO 



OUT 



IN ROY 
OUT ROY 
SH IN 
SI OUT 

cm 



^ — RBUF3 

^■^ — RBUF2 

R8UF1 

^ — RUUFO 

RFIRA 

RFORA 



-XB07 
-3306 
-XB05 
-XB04 
-XB03 
-XBOZ 
-XBOl 
-XBOO 



RBUF7- 
RBUF6- 
RBUF5- 
RBUF4- 
RBUF3- 
RBUFZ- 
RBUFl- 
RBUFO- 

ax moz- 



74LS374 
OCT REG 




1 
2 
3 

4 
S 

17 6 
8 7 



II aict 

I -OENB 



-XB015 
-W1014 
-XB0I3 
-XB012 
-XBOll 

-moto 

-XB09 
-Jt808 



ElO 



l«UF7- 
RBUF6- 
RBUF5- 
RBUF4- 
RBUF3- 
RBUF2- 
RBUFl- 
RBUFO- 

aK MUD3- 



74LS374 
OCT REG 



2 
5 
6 
9 
12 
15 

17 6 16 

18 7 19 



-XB023 
-X0022 
-XB021 
-XB020 
-XB019 
-XB018 
-XB017 
-XB016 



II CUCt 
I -OFIS 



FOS 



QUAD FF 
74L"5175 



CU HOI — Si 



CU IM}2 



aK MUD3 



DATA ACK 
-NBUSV 



[Izl^ »L^)oa^ 



EOS 



-CLR 

ant 



i4-, 



-CIK HUDl 

-NC 

-CIK 1*102 
-«C 

OK MMD3 
NC 

HWD FULL 
CLK MWD4 
-KWD FULl 

-EMPIY »M) I 



-MUD FUIL- 

-BATA ACK- 

RFORA- 

RF0R8- 



RSH7A- 
RSH6- 
RSH5- 
RSH4- 



Ji 



»MI 67401 
64x4 FIFO 






^ — RBUF7 


IN OUT 


^ — RBUF6 
^ — R8UF5 




lfl^RBUF4 


IM ROY 


-* RFIRB 


OUT RUY 


^*^— RFORB 


SH IN 




SH OUI 




-CIR 





RBUF7- 
R8UF6- 
RBUF5- 
BBUF4- 
RIHJF3- 
RB0F2- 
RBUFl- 
R8UF0- 

CLK MUD4- 



74LS374 
OCT REG 



11 axt 
I -OENB 



-MKOl 
-XB030 
-XB029 
-XB028 
-XB027 
-XB026 
-XB025 
-XB024 



iS2i^ 



DELAY 
20N3 INCS 
TDIOO 



INPUT 



20NS 
40NS 
60NS 
SONS 
lOONS 



-HMXflFO 



NC 

MUD CIK 

NC 
R8UF.0CLK 



E07 



DISK CONTROL 



READ BUFFER 



30-SEP-1978 04:07 



AI:CADRDC;DCRBUF 




ia_, 



REG RQ L 



<SEI>- 

<n!E2>- 
<3cO>- 
<3nES>- 
<1ES>- 
<311EZ>- 



-HIl 

-mu 

-HIl 



<SEZ2>- 



<3sSE2a>- 



-AD13 

-HIl 

-AD6 

-Hn 



O05-31> - 



<ilES>- 



<niE3>- 
< J05-ln> - 
<I2EI3>- 
<S1ES>- 
<niEI3>- 



-HIl 
-HH 
-HIl 



<gE2S>- 



<M-3?y - 



-Nil 



<is:s>- 



mG RQ L- 



MIAY 
SOUS INCS 
n»50 




INPUT 




BONS 


^^--HC 


lOONS 


i^—m 


150NS 


la^nc 


200NS 


'^ KG RQ 200 L 


Z50HS 


^ REG RQ 250 L 



E13 



REG RQ L 
REG RQ 250 L-^^ 




XACK air 



CHAN.MA5TER- 
CHAH.W- 



OMN WR CYC 



LS08 
D16 



REG RQ L — 2£^ 
-XMR L BSC 



Sis- 



jMr\3j3_i 







8 tMY 

OECOOE 

74S138 






-0 


l^^— Rf Al) SIS L 






-1 


^ — RE«) MA L 






-2 


^ — READ DA 1, 






-3 


l^^— READ Ea L 






-4 


^ — LOAD CHD L 






-5 


^ — LOAD CLP L 






-6 


^ LOAD DA L 




XWR ^ 


-7 


^ START L 




S3 






XBAIl ^ 


S2 






XBAIO ^ 

REG RQ L — ^ 


SI 






-ENB 




-REG RQ 200 — ^ 


4 — X """^ 

1 7<IT-t7V^ ?-' 


-ENB 
ENB 




REG m CYC — 2 


Bll 






E12 




-DRIVE XBUS L 









E16 



Ell 



REG RD CYC 



-on 



-GND 



-GMD 



-GND 



17377774 

1 111 Oil XXI 111 lljt XXX X— 

ADDRESS 



DISK CONTROL 



REGISTER ADDRESSING 



8-0CT-1978 16:56 



AI:CADRDC;DCREG 



H[6 

J 



BBUF*-SH— 12s D ^ 
74S74 
BIO 
-BIT.CLM— Us>C -Q 
R 



1 

HI6 



DATA FIELD— il^ 
EM) OF BYTE 
HI6 



LSll 
009 



GET IMTA 
EB) OF BYTE ^ 



StKMHJF- 
-BlT.CLICt- 



LS08 

fm 

L508 
DlT 



-RRJF.ICU 




RBUF«-94 



SH<4«UF 



READ DATA ^ 

K 

4 
15 

5 
14 

6 
13 

7 



-WBUF.OCUC 



NC 

GHD 

GM) 

HI6 — 12 

GND 

BIT.CLKt 12 

CIJi SH L 



74S?99 
8-BIT WW 
SUfT Rffi 



SER OUT ^ RSH7A 

SER IN 



PARAILEL 

m &our 

IRISIATE 



SER our 

SER IN 



-0 FHB 
-0 ENB 



SI hd.iip. 
SO dn.ld 



-RSH7 
-RSH6 
-RSH5 
-RSH4 
-RSH3 
-RSH2 
-RSHl 
-BSW) 
-NC 



aKt 

-cut 



DIO 



READ COMPARE DtFF- 
OATA FIEID- 




REAO MISCOMPARE 



74S299 
8-6(1 UNV 
SHIFT PfG 



GNO 

«BUF7 IS 

hOUF6 

UBUF5 IS 

kBUF4 
WBUF3 
UBUF2 
MHJFl 
UBUFO 



SER OUT 
SER IN 



NC 
H16 
HI6 

HI6 IS 

9^4«UF 

BIT.CLKt 12 

HI6 



PARAILEL 
IN ft OUT 
TRISIATE 



Sf R OUT 
SER IN 



-0 ENB 
-0 ENB 



SI hd.up. 
SO dn.ld 



CIKt 

-cm 



DOl 



DISK SIDE PAR- 



DISK DATA 
DAIA FIELD 




-SH.OUT 



DISK SIDE PAR IN 




RSHO 
LS04>Oes 12s 



COS 



LSOO 
EoT 



PREAKBIE DETECT L 



DISK CONTROL 



SHIFT REGISTER 



10-JUN-1979 20:37 



AI:CADRDC:DCSH 



?41S244 
IS BUS IJVP 



-ACIIVt p IB 

ANY AlWNtlON p 16 

Sri UKU AIUNTIUN IS 14 

INTR 



Rf AD SIS L- 



Huinpit srwcT — |iJ 

BO StLECr 

SEL UHir FAULT 

SFL UHI I READ ONLY 



RFAO SIS I 19 -BEHB 



/41S244 
rs BUS DVri 



17 



-XBOO 
-XBOI 
-XPOZ 
-X803 



-OH CVL SYNC p 18|— ^jojoa 

-SFL UNIT ON LINE 1« 16 XI109 

SEL UNIT SEEK ERHOI 1> 141 XBOtO 

TIMEOUT ERROR ^ 1?| XBOll 



-XB04 
-XB05 
-XB06 
-XB07 



START BLOCK ERROR Kl 9 

STOPPED BY ERROR |l3 7 

OVERRUN jl5 5 

ECC.SOFT |l7 3 



74L5Z44 
TS BUS DVd 



ECC.HARD 1? 18 

lEADER ECC ERROR b 16 

HEitfJER COMPARE ERROR b 14 

MEM PARIIY ERROR )] 12 



-Xa)12 
-XB013 
-XB014 
-XB015 



NXM ERROR 
CD* CYC 
READ COHPARE 
INTERNAL PARITY EiffiOR — 



1 

13 
DIFF 15 



Ai?. 



-XB016 
-XBOn 
-XB018 
-XB019 



-XB020 
-XB021 
-XB022 
-XB0Z3 



NXM ACK 

NFW CCW 

XBI RAO PAR 

MEM SI()E PAR I 

NC- 

NC- 

NC- 

NC- 

CHAN.ACK.Tl- 
RFSFI FRR L- 



MFH SIDE PAR 
DISK Sire PAR 



74LS273 
OCT REG 



II CLKt 
-CLH 



WRITE OVERI 
READ 



-NXM ERROR 

-CCW CYC 

-HEM PARITY ERROR 

-MEM SIDE MR 

-NC 

-NC 

-MC 

-NC 



A13 



74LS3Z; 
Bll 



WRITE OVERRUN IN ^ 

DISK SIDE PAR 

HEADER MISCOHPARE 

READ MISCOMPARE p 

BAD START BLOCK 

SET ECC.SOFT 

-WFOR- 

-RFIR- 



BIT. CLKt - 
RESET ERR L- 



741S273 
OCT REG 



18 



-WRI1E OVERRUN 
-DISK SIDE PAH 
-HEADER COMPARE ERROR 
-READ COWARE DIFF 
-START BLOCK ERROR 
-ECC.SOFT 
— WFOR SYNC 
—RFIR SYNC 




READ ACTIVE L 



WRITE ACTIVE L 



74S240 
INVERT 
IS BUS nVF 



II aKt 

I -CLR 



CIZ 



74lS»y*- INTERNAL PARITY ERROR 



START BLOCK-^ 
ERR IF START BLOCK-^ 



LS08 
016 



BAD START BLOCK 



READ ACTIVE L- 
WRIIE ACTIVE L- 
-ON CYL SYNC L- 
TRANSFER LOSSAGE L- 



FOHMAT LOSSAGE I- 

ECC LOSSAGE l- 

DISK LOSSAGE L- 

NC- 



74LSZ44 
TS BIK DVF 



BLOCK. CIRO- 
BLOCK.CIRl- 
BL0CK.CIR2- 
BL0CK.CTR3 b 



BLOCK. CTR4- 
BL0CK.CTR5- 
BL0CK.CTR6- 
BL0CK.CTR7- 



-XB024 
-XB025 
-XB026 
-XB027 



-XB028 
-XB029 
-XB030 
-XB031 



NC- 

NC- 

NC- 

SET ECCHAW) L- 

RESET ERR L- 

SET HEADER ECC L- 

END or DISK L- 

RESET ERR L- 

TIMEOUT L- 

-LED.READ ACTIVj OTPT^ RESET ERR L- 

-LED.WRITE ACTIVl Grr?> 

-LED.SEEK<nEI> 

-LEO. TRANSFER LOSSAGj OTT^ • 



guflu s/« 

LAICH 
741 s?7n 



-S 4 

-S 

-R 



: -S Q7: 
:-R 



IZrS 9 
11 rS 
lOrR 



■15rS 013: 
14rR 



-ECC.HARD 



HEADER ECC ERROR 



-TIMEOUT ERROR 



B12 



IIMEOUT 
HI? 



^Ul^^)ll£_ 



TIMEOUT L 



GND- 



19 -BENB 



-LED. FORMAT L0SSAG Oi7^5> 
-LEO. ECC L0SSAGt gTT^5> 
-LfD.DISK L0SSAG^n3> 
-LED.mjSEO OTrg^ 



A30 



DISK CONTROL 



STATUS 



5-FEB-1980 01:50 



Al: CADRDC; DCSTS 



:IIE CAPS FIAT 



vcn.ci-rJ^-tj'f- 



VC0.C3 
NXM.C 
VCC 
VCC 
VCC 
GND 



6: 

^. — VC0.C4 
MXM.RC 



— "vVn, — 



VC0.C2 



T 



VCC 



ISi 



74LS1Z4 
DUAL VCO 



VCC 



TIMEOUT ENS L-^ 



-XBUS.EXTOWMT.III 



OUT 
RANGE 
FREQ 
-EMB CI 

C2 
GND 



— TIMEOUT. CLK 
;Period = 12 ws 



VCO.Cl 
^VC0.C2 



741S124 
DUAL VCO 



VCC^^ 



rl4i 



I Hi 



GBD-fii 



OUT 
RANGE 
FREQ 
-ENB CI 

C2 
GND 



C04 



■^-ZUSEC.ClKt 
PERIOD = 1.8 - 2.0 us( 

'^vco.ca 

'2i-VC0.C4 



B04 



;15 liS 
BXM.C 1 I NXM.RC 



CHAN. MASTER 
HIS 



<inEI5>- 



"rWt 





2GS02 
B09 



T 



HC 



-Htl <ib&-ii> - 

-TIMEOUT ENB L 



:Nonaa11y GND. HI for debugging 



-ACTTVE 



TIMEOUT. CLK — ^ 
-ACTIVE— 



DUAL 
COtJHTER 



TIMEOUT 
NC 
Hfl^NC 
HC 



COUNTS 
CLR 



COUNTS 
CLR 



:1.5 SEC 



ii. 



DISK CONTROL 



TIMEOUT 



7-0CT-1980 22:12 



AI:CADRDC;DCTMOT 



<EZ2>- 



"U 



-vcc 
-vcc 

-G«0 CLR BC L I 

-tRinrMT. O.CCWSCCIDK/ 

-GM> SECTORt 

-TRIOFNI.O.ArTFNTIOH/ 

-CW) 

-TRIOfHT.O.SELECttD/ 

-GND 

-IRIDENT.O.SEQUENCE/ 
-GM) 



IJ 



CLEARS BLOCK CIR 

i 






T t 

SECrOR PULSE INDEX PULSE 



:2. 0-2.5 USEC 



<n3>- 

<EEZ2>- 






-IRIDFWT.O.SELECT/ 

-GM) 

-IRIDENT.O.DArA.P 

-CM) 

-TRIOfNT.O.DAIA.M 

-GM) 

-IRIDFSII.O.CLOCK.P 

-GND 

-TRiDEill.O.CLOCK.M 



:Set sector length Junpers 
:dr1ve to 14io (octal) 
:«litcli Is 1164. bytes. 



:J3. renove dedicated grounds Zl- 
lOelcte pins 11 and 31 



MC 

HC— 5 
NC 
NC 
GMO-l^ 
GIB— ^ 
UHJT.O. SECTORt 
HI7 

HIT -11 
UHir aR BC L— 2 

HI7— S 



74LS569 
3-S CTR 



CLK CRY 

-rc 



la-Hc 
la 



-CET 
-CEP 
CIKi 
UP/ DN 
-LUM) 
-S CLR 



^^BL0CK.CTR3 
'^BLCCK.CTRZ 
'^M.Oac.CIRl 

*^M.ocr.crRo 



-OUI ENB 
A aR 



T3 

NC 

M 
GM)-^ 
GW-^ 
GBD-^ 



33ppF 



RC 

Q 

26S02 
UNII.0.S£Cr0Rt-Si34_, p-Q 

■ ^^ 



br^c 




NC— £ 
NC 
NC 
NC 



-12 



-11 



Al 



741S569 
3-S CIR 



CLK CRT 
-TC 



-Clf 
-CEP 
CLKt 

UP/-™ 
-LOAD 

-S CIR 



>a-NC 

^^BlOaC.CTR7 

1*-BIjOCIC.CTR6 

l5-M.0aC.CTR5 

l^BlJ0CK.CTR4 



our ENB 
-A CLR 



Ba7 



ll: ; 



-UNIT CLK BC L 



-Uiir.O.SECTORi ^lUSipcH UNII.O.SECTORt 

y^j ' BLOCK. CUCt 

UNIT SELECTED-ll44LS|^>Ol0s_,io sftlCI 



HI7 



[j; — TRrOEMT.O. CLOCK. P 
[Y; — raiDENT.O.CLOCK.M 
[g^ — TRIDENT. O.&ATA.P 
jf TRTOENT.O.OATA.M 



X8US.P0UFR.0K- 

„„ Zl\ "*" )^ TRIDENT. 0. SEQUENCE/ 

60563 



-LOAD DA 
-KINIT 



— H — \_ 

2J '5452 hi: 

60563 

7(17)1 N 
_£^J75452)::6U5J_ 



TRIDENT. 0. SELECT/ 



A09 



;ADDITI0NAL PARTS ARE ON 'DCTRSG' 



B05«3 
.1 uF 



GMD- 
GND- 



-TYPEl 
-TYPED 



jTrldent is type 



WITE DATA- 



BIO 
DISK.aKt — as >C -Q 



74S74 



-MRIIE DATA B 



-NC 



Aioe2 



TRIDENT. 0.aOCK.l42l 

TRIDENT. O.aOCK.pll^ 

HI7-3^ 

TRIDENT. O.DATA.P 

TRIDENT. O.OATA.H-^ 

HI7-5^ 

HI7-^ 

-5vl3= 



75107 B 
DIFF RCVR 



G 
-5 V 



DISK .cut 
UNIi.O.aoCKt 



U. I READ DAIA 

•*-* UNIT READ DATA 



WITE DATA B-*^ 
HI7-5£ 
KHITE GATF-*^ 
NC 
NC 
NC 
UNIT Q SFLECIlDlfiS 

-svlii 



AND IN 
Fin 



75110 
DIFF DRIVER 



TRIDENT. O.DATA.P 
^^ TRIDENT. 0.DA1A.M 



AND IN 
ENB 



LNB 
-5 V 



!3^NC 
12^NC 



A08 



DISK CONTROL 



SINGLE TRIDENT 



10-JUN-1979 21:54 



AI:CADRDC;DCTRID 



<iEEZii>- 



C:i-4!,> - 
<EIII1>- 



<J0i-'!2> - 

■ on-ip> - 

<irrT5> - 

■ om-4o> - 
<EE3I>- 



<EEl3>- 
<E!EM>- 

< J01-12> - 

<li32>- 



■ OTTTTy - 



<J'Ji-3fi> - 

<iin5i>- 

<J'J\-M> - 

<MES>- 

<JLL22>- 

<mEl>- 

<niEs>- 

<lESi>- 
<EE3!J>- 



<i4nizn>- 

OI.'!-?7> - 
<EE!>- 



:JI. remove dedicated giids 26-45 



-IRIDENr. SECTOR/ 

— rRiDfiir.Fin.oF.crL/ 

- IRrOfHr.mUR.HK.DFI/ 
-TRIDESr.OFFStl/ 

— vcc 

- IRIOENT.mOEX/ 

-vcc 

-TRlDEHr.BEiUW/ 
-GBD 

-TRIDfNT.REilD.OM.r/ 
-GNO 

- TR IDEWr . DEVICE .CHECK/ 
-G«) 

-IRIDCNT.OH.LINE/ 
-GHD 

-rRIDEMI. SEEK. IMC/ 

-GHO 

-TRIDEMT. SPARE/ 

-GMO 

-TRlDENT.BUSg/ 

-GNO 

-TRIDEHT.BUSS/ 

-am 

- TRIDENT. BUS7/ 
-GNO 

-TRTDEIIT.BUS6/ 
-GIID 

-IRIDENI.BUS5/ 
-GND 

-TRrDFMI.BUS4/ 
-GHD 

-IRIDEIIT.BUS3/ 
-GM) 
-TRIDtm.BUS?/ 

- TRIDENT. TFR. IN/ 
-TRIOENf.BUSl/ 

- TRIDENT . CONTROL . TAG/ 
-TRIDENT. BUSO/ 
-IRIDFNT.CVt.TAG/ 
TRIDENT. HEAD. TAG/ 



:f)e1ete pins ?1 and 46 



DISK CONTROL 



TRIDtHl.RFAOY/— 

TRIDENT .READ.OHLY/—^ 

GND — 

TRIDENT.DEVICE. CHECK/ — ^ 

GND ^ 

TRIDENT.ON.LINE/ — ^ 



FL UNIT ON CYL 



GNO- 



TRIDENT. SEEK. INC/— 

GND — 

TRIDENT. O.ATTENTION/- 

GND — 

THIDENT . . SELECTED/— ^ 
GND — 
TRIDENT . -COHPSECIDX/- 
GND — 




SEL UNIT READ ONLY 



A04 

SEL UNI1 FAU T 



Ana 

SEL UNIT ON LINE— ll^-tLS^ 



!ija 



SEL UNIT SEEK ERROR 




SEL UNIT ON LINE 



SEL UNIT ON LINE 



-UNIT AHENTIOH 



A07 

UKIT SELECTED 



UHIT.O.SECTORt 



too OlMj 

li 
P 



8-pin 
SII 



ilii 
bypass 



A05 
-TRIDEHI .READ. ONLY/ 
-TRIDENT. READY/ 
-TRIOFNF. HEAD. TAG/ 
-TRIDENT. CYL. TAG/ 
-TRIDENT . CONTROL .!«/ 
-IRI0ENT.BUS9/ 

-TRIDENT. BUSO/ 
a-pinp"' TRIOENT.BUSl/ 

SIP lUlL-imoduj B,js2/ 

P^^^^TRIDENT . . ATTEHI ION/ 



Luai 

too Otayj^ 



U2X. 



330 iUi. 
ohm 



lO-pin )(5} 
U&X. 



UlL 



ML 



JiiL 



-HIl 
-HI2 
-HI3 
-HI4 
-HIS 
-HI6 
-HIT 
-HIS 



LOXlfiJ_o,j 



Aoeei 



DBUSC^tUil ^ 

Ill^eUld '"'^^^y'^^^ TRIDENT. BUSO/ 

ROl 
DBUSl-imj -N 

Hi2 2(8) '5*^=" )32^31_fR,Df|„ Busi/ 

BOl 
DBUS2ZU2>j N 

j6U£lj "^^'y^^^^^^rRIDENT.BUSZ/ 



HIZ 



B01(» 



'~7|7545?^33J— 



IRIDENT.BUS3/ 



DRUS3- 
HI7 

p.oie3 

DBUS4-UZiJ N 

HI2-2Xfiij ''^*^^/^'^^^^TR"'C«'I-BUS4/ 

A02 
DBUSsZUail N 

Hi2BU2j| '^*^^)3^^^^ TRIDENT. BUSS/ 

AOZ 



D6US6 
HIZ 



Zl|««r)5ai_ 



TRIDENT. BUS6/ 



Aozes 

I 7545Z 



TRiaENT.BUS7/ 



DBUS7' 
HIz' 

Aozes 

DBUS8-M > 

HI? 2f8U '5*52 batai-reinEHT.BUSe/ 

BQ3 
DBuSgZmij N^ 

HIZ end "*^'^ )=>^^^^rRIDENI.BUS9/ 

B03 



f(W 



-THIDtNT.O.SEUCT/ 



100 olin{. 
S-pin 
SIP b 

will) g 
bypass 



100 ohij,, ,_, 

a-pin r^^**— TRIDENT. O.COMPSECIDX/ 
SIP 



bypass ^'^^^— TRI0EH1 .BUS4/ 
^ii51_xRi|,flII_BUS5/ 



-THIDENT.ON.LINE/ 

-IRIDENT.BUS7/ 

-TRIDENT .BUSe/ 

-IRIDENI .DEVICE. CHECK/ 

-NC 

"••C :NOIE- pinout differs on ser#l 



^^^Sl_ jRitjEHI .SEEK. INC/ 



CVIINDER TAG- 
TAG ENABLE - 



TRIDENT. CYL. TAG/ 



B03H3 
HEAD TAG^^J^^I \ 



A068Z0 



ja2I^TRIDEN,.„.SELECTED/ ^^ :^ 7S45z),5US1„i«h, 

^'-"1^— TRI0EH1.BUS4/ I ^ 

80393 

CONTROL TAG-li^ij "^ 
TAG ENABLE -^tat j ^ J>^^^*- 



.HEAD.TAG/ 



^i^*i— TRIDENT. BUS6/ 



IRIDENI. CONTROL. lAG/ 



R0Ze3 



TRIDENT SIGNAL CABLE 



30-JUL-1979 02:11 



AI:CADRDC;DCTRSG 



GW) 

NIC 

-POSC-BIOCKSI/E -1 BYII 

-ON CYL SYieC 

-BIOCK CIR EOUftl 

-PREAWLF DETECr- 

-POSC-ECC FIEIjD SIZE ->-13i 

-END OE BYlfc-J2i 



U1R.LS2 
UIR.LSl 
UIR.LSO 



8 III 

SEitcr 

74S151 



SELZ 
SELl 
SELO 



-CE 
Ml 



GNR- 
RSH7- 

SH.our- 

GMD- 



-EW OF BYTE- 

Nf6- 

SH.OUT- 

ECC.OUT- 

GHO- 



UIR.USO- 
UrR.HSl- 



buAL 4-i 

SEIECT 

74LS153 





1 

2 
ft: 3 
-ENS 
OUT 7; 



10: 
II: 1 
12: 2 
13: 3 
(i5:-EIIB 
our 9: 



U:SELO 
: SELl 



-LOOP 



-ECC'iERO— HI* 
UIR.JUMPl — Si 



UIR.JGHPO— 13i 



ISM 
COS 



-leusv- 

nONE TESr- 

LASr ccw- 
CMD.TO.HEMORV- 

-cmi- 

DONC TEST- 




JIM>70 L 



UIR.JUMPO L 



HI6 
GND 
GM) 
GND 

GND — 12 
-LOOP L 
UXKt 
HI6 

JUHP70 L 11 

UIR.JUMPO 
GMD 
-BUSY L 



741S569 
3-S CIR 



CIK CRY 
-TC 



I2_ 



-CET 
-CEP 
CLKt 
UP/-DII 
-LOW 
-S CLR 



— UPC3 
— UPC2 

^ UPCl 

^ UPCO 



NC 

UC 

HI6- 

HI6- 



OUI ENB 
-A aR 



741S569 
3-S CIR 



CLK CRY 

-rc 



HC 
NC 
NC 
•NC 
UPC5 
^ UPC4 



-CEI 
-CFP 
CllCt 
UPZ-ON 
-LOAI) 
-S CIR 



our ENB 
-A CIJJ 



gs4z 

ANO-OR 



15: 
14: 

13 
12 
II 
10 



;Applies to READ 
;cannand only. 



-DISK tWTA 
DISK DATA — ^ 



ECC.OUT 

UIR.USl 
UtR.USO 

-WRITE DATA 



^. 




741586 

Dll 

LSOOblli. 



I IDs 



LS08 
Die 



ECC.IN 



D18 ECC FEEDBACK ENABLE 



UIR.FS2 

UIB.FSl 

UIR.FSO 

uaKt 

GND 

HI6 



C02 



CLR ECC L 
POSC=ECC FIELD SIZE -1 



8 WAY 
DECODE 
74LS138 



I5i_ 



NC 



TEST HEADER ECC L 

Tl 
SET ECC.HARD L 

^ — TEST ECC L 

li^— CLR ECC L 

^ — aR SH L 

INCREMENT ADDRESS L 

NC 



-ENB 
-ENB 
ENB 




CLR POSC I 



SET ECC.SOFT 



SET HEADER ECC L 



ECC=ZERO 



D13 



DISK CONTROL 



MICROCODE CONTROL 



10-JUN-1979 20:40 



AI:CADRDC;DCUC 



UI7 

UI6- 

UI5- 

Ul«- 

UJ3- 

012- 

UIl- 

uro- 

UIR.aKt- 
-BUSr L- 



74LS273 
OCT REG 



1 aict 

ft -CLR 



7 

5 

6 

9 

I2I UIH 

15 
16 
IS 



-UIR.JUHPl 
-OIR.JUMPO 
-UIR.LS2 
-UIR.LSl 
LSO 
■UIR.fS2 
-UIR.FSl 
■UIR.FSO 



UI15- 
UI14- 
UIU- 

un2- 

UIll- 
UIIO- 
UI9- 
UI8- 



741S273 
OCI REG 




1 
2 
3 
4 
5 

17 6 

18 7 



GET DATA 

•ERR IF START BLOCK 
■UIR.VSI 



fll aKt 
CLR 



-UIR.USO 
-OOIIE TEST 



-UIR.CSl 
-UIR.CSO 
-NO 



UI23 

0122- 

0121- 

0120- 

0T19- 

0118- 

0117- 

0116- 



74LS273 
OCT REG 




1 
2 
3 

4 
5 

17 6 

18 7 



II CLKt 
CLR 



-CVLINDER TAG 
-KAO TAG 
-TAG ENABLE 
-READ GATE 
-WRCIE GATE 
-PRE GATE 

-OIR. HEADER STROBE 
-DATA FIELD 



CHIK— 12 
CHOI — 

CHOC 12 

0PC5 Ifi 

0PC4 — 

upa — 

0PC2 — 
UPCl-^ 
UPCO — 



.—15 



512X8 
IS PROH 
74S472 



D7 
06 
05 
D4 
D3 
D2 
Dl 
DO 



AS 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 



11. 



LL 



-017 
-016 



-014 



-012 

-on 

-010 



-la 



-HE 



JJ5 



S12X8 
TS PROM 
74S472 



D7 
D6 
D5 
D4 
D3 
D2 
Dl 
00 



A8 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 



-CE 



-0115 

-0H4 

-0113 

-0112 

-0111 

-Olio 

-019 

-018 



-la 



512X8 
TS PROM 
74S472 



D7 
D6 
05 
D4 
D3 
02 
Dl 
DO 



A8 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 



— 0123 

^ 0122 

12 UI21 



-0I2D 
-0119 
-0118 
-0117 
-0116 



DISK CONTROL 



MrCROCODE INSTRUCTION 



30-SEP-1978 02:25 



AI:CADRDC;DCUI 



WFORA- 
HFORB- 

-MFOR SVNC 3i 

SHHiBUF- 



1^00 
F04 



WFOR L 



UBI3- 
WBIZ- 
W8I1- 
UBIO- 



CMD.FROM.NEMORY 




D09 



URire OVTRRIM IN 

WUF.iaK — ^ 

wuF.oaic— ISi 

-BUSY L 



mi 67401 
64x4 FIFO 



0U1 



IN RUV 
our HDV 
SH IN 

sii our 



^ — WDUF3 
^ — WUUFZ 

-WBI)F1 
^ — WBOFO 

WFIRA 
^ — WFORA 



F02 



XBI7- 
XBI6- 
XBtS- 
X6I4- 
XB13- 
XBI2- 
XBU- 
XBIO- 



aWI.ACK.T& 
MROEl 



741S374 
OCT REG 




1 
2 
3 

4 
5 

17 6 

18 7 



L h 



II cut 

OENB 



-WBI7 
-WBI6 
-WBtS 
-HBI4 
-W13 
-WBI2 
-WBIl 
-MBIO 



XBtlS- 
XBiI4- 
XBI13- 
1(8112- 
XBIll- 
IffillO- 
XBI9- 
XBI8- 



MRIX2 L- 



74LS374 
OCT REG 



11 aKt 
1 -OEi» 



-WBI7 
-WBI6 
-WBI5 
-WBI4 

-iei3 

-WBI2 
-UBIl 
-WTO 



XBI23- 
XBIZ2- 
XBT21 - 
XBI20- 
XBI19- 
XBI18- 
XBtl7- 
XBI16- 



MRDE3 L- 



F03 



74LS374 
OCT REG 



17 6 

18 7 



11 aKt 
I -OENB 



-VBI7 
-WB16 
-WBI5. 
-UBI4 
-WBI3 
-UBI2 
-UBIl 
-MBIO 



F04 



F05 



MRDF2 



-BUSY L 
MRI) CIK 



QUAD FF 
74LS175 



^ — MR0E3 
MR0E3 



-CLR 
ClKt 



-MRDEl 
— MHOEl 



-MRDEZ 
— HRDEZ 



DAIA ACK L 



WBI7- 
WBI6- 
WBTS- 
WBI4- 



J5j 



(Ml 67401 
64x4 FIFO 



OUI 



IN HOY 
our ROY 
SH IN 
SH OUT 
-CLR 



^ — U(BUF7 

^ — WBUF6 

^ — WBUF5 

hlBUF4 

UFIR8 

WFOiS 



FOl 



MR0E4 L- 



74LS374 
OCT REG 




11 CLKt 
I -OENB 



74137^ 
E02 
MRD CU— 1^ >^ „ -Q 



-MRD FULL 
—MRD lULL 



T 

-aJSY L 



^ I4RDE4 

^ — HRDE4 



:Id1e state has MRDE4 asserted. 
:WO FULL clears on same clock 
:lliat sets MRDE4. Fifo «i11 
:al«ays gobble byte vltliin 105 ns 
: before cbMmel can clobber It. 



KRD FUIL— 13* 




OEUY 
2CNS IMCS 
TDIOO 


DATA ACK— 12s 


INPUT 




NFIRA— IttS 


E06 


FIFO**W) 


UFIRB — 2* 


ZOHS 


12^NC 




40US 


*^ MRD CLK 




60NS 


ias_Mc 




SONS 


^5— NC 






lOONS 


^ HBUF.iaK 



EOl 



DISK CONTROL 



WRITE BUFFER 



30-SEP-1978 02:27 



Al: CADRDC; DCWBUF 



MC- 
XBAOPAR- 
XBWEl- 
XBAQ70- 



CHAM. MASTER— ^ 




S04 
019 



DRIVE XBUS KJOK L- 



ORIVE XBUS ADDR L 



XBAOll- 
XBAOIO- 
XBA09- 
XBWB- 



26S10 
OC BUS 
XCVR 



k 3 

>: 1 6 

1: 2 10 

3: 3 14 

-80 2 

-Bl 7 

-B2 9 

-B315 



12:-EIIB 



-IC 

-XBAIPAR 

-XBAIZl 

-XBAI20 

-MC 

— XADOR.P/W 

~X«)DR21 

— XADDR20 



XBA019- 
XBA018- 
XBA017- 
XBMIS- 



DftlVE XBUS ADDR L- -I2:-EIB 



26S10 
OC HJS 
XCVR 



1*: 3 
1 6 
II: 2 10 
13: 3 14 
-BO 2 
-Bl 7 
-B2 9 
-B315 



-XBAin 

-XSAIIO 

-XBAI9 

-XBA(8 

— XADORll 

—XWMRIO 

~XAD0R9 

--XAD0R8 



XBA07- 
X8A06- 
XBA05- 
X8A04- 



263 10 
OC BUS 
XCVR 



»: 3 

i: 1 6 

U: 2 10 

3: 3 14 

-no ? 

-Bl 7 
-B2 9 
-83 15 



-XBAlig 
-XBAI18 
-XBAI17 
-XBAI16 
—XADDRig 
— XADORIS 
— XflD0R17 
--XAD0R16 



XBA015- 
XBA014- 
XBA013- 
XBA012- 



263 10 
OC BUS 
XCVR 



14: 3 
1 6 
11: 2 10 
13: 3 14 
-BO 2 
-Bl 7 
-B2 9 
-B315 



-XBAI7 
-XBAI6 
-XBAIS 
-XBAI4 
— XADDR7 
— XADDR6 
— X«MR5 
— XAD0R4 



XBA03- 
XBA02- 
XBAOl- 
JffiAOO- 



26310 
OC BUS 
XCVH 



3 

1 6 
11: 2 10 
13: 3 14 

-BO 2 
-Bl 7 
-B2 9 
-B315 



-XBAI15 
-XflAn4 
-XBAI13 
-XBAI12 
— XAniJRlB 
— XA0DR14 
— XA00R13 
— XADDR12 



E23 



26Sia 
OC BUS 
XCVR 



1«: 3 
1 6 
II: 2 10 
13: 3 14 
-BO 2 
-Bl 7 
-B2 9 
-B315 



-XBA(3 
-fflAI2 
-XBAIl 
-XBAIO 
— XA0nR3 
— XAU0R2 
— XADDRl 
— XADDRO 



F23 



F22 



F21 



DISK CONTROL 



XBUS ADDRESS XCVRS 



30-SEP-1978 02:28 



AI:CADRDC;DCXBSA 



XBOO- 
XBOl- 
XBO?- 
XB03- 



DRIVE XBUS 



^-t 



zasio 

OC BUS 
XCVR 


XBIO 




»: 3: 


XB04 


5: 1 6: 


XBIl 


XB05 


11: Z 10: 


XBI2 


XB06 


13: 3 14: 


XBI3 


X807 


-BO 2: 


XBUSO 




-Bl 7: 


XBUSl 




-B2 9: 


— JtBUSZ 




-B315: 


XBUS3 




iz--Fin 











26510 
OC BUS 
XCVR 



3 

1 6 
M: 2 10 

3: 3 U 
-BO ? 
-Bl 7 
-B2 9 
-B315 



-X8I4 

-XBI5 

-XBI6 

-XBI7 

— XBUS4 

-X8US5 

--XBUS6 

--JfflUS? 



XBOB- 

xno9- 

XBOIO- 

raoii- 



26S10 
OC BUS 
XCVR 



I: 3 

.: 1 6 

I: 2 10 

3: 3 14 

-BO 2 

-Bl 7 

-B2 9 

-B315 



-XBI8 

-XBI9 

-XBIIO 

-XBril 

--XBUSa 

— XBUS9 

-XBUSIO 

-XBUSll 





26S10 
OC BUS 
XCVR 




XB012 


1: 3: 


XBllZ 


XB013 


>: 1 6: 


XBI13 


XB014 


11: Z 10: 


XBI14 


XB015 


13: 3 14: 


XBllS 




-BO 2: 


X8US1Z 




-Bl 7: 


XBUS13 




-B? 9: 


XBUS14 




-B315: 


XBUS15 




12:-ENB 









E28 





26S10 
OC BUS 
XCVR 


— mns 


XB020 


26S1D 
OC BUS 
XCVR 


XBI20 


X8024 


26S10 
OC BUS 
XCVR 


XB016 


• : 3: 


1: 3: 


»: 3: 


XBon — 


>: 1 6: 


— XBil7 


XB021 


>: 1 6: 


— XBI21 


XB025 


i: 1 6: 


XB018 


11: 2 10: 


XBIIS 


XB022 


11: Z 10: 


XBI22 


XB026 


11: 2 10: 


XB019 


13: 3 14: 


XB119 


XB023 


13: 3 14: 


— XBI23 


XB027 


13: 3 14: 




-BO 2: 


XBUS16 




-80 2: 


XBUSZO 




-BO 2: 




-Bt 7: 


XBIB17 




HBl 7: 


XmjS21 




-Bl 7: 




-B2 9: 


X8US18 




-B2 9: 


— mjszz 




-82 9: 




-B315: 


XBUS19 




-8315: 


— raus23 




-B3 15: 


DBIVf XBUS I 


I2:-fNB 


I2:-EIII 














12:-EHB I 




F2B 




FTfl 




1 



-XB124 

-XBI25 

-XBI26 

-XB127 

-XMJS24 

-XBUS25 

-XBUS26 

-XBUS27 





26S10 
OC BUS 
XCVR 




XB028 


«: 3: 


XBIZ8 


XB0Z9 


i: 1 6: 


XBI29 


XB030 


11: 2 10: 


XBI30 


XB031 


13: 3 14: 


XBI31 




-BO 2: 


XBUS28 




-Bl 7: 


XBUS29 




-B2 9: 


XBUS30 




-B3 15: 


XBUS31 




12:-EN8 









F29 



F30 



DISK CONTROL 



XBUS DATA TRANSCEIVERS 



30-SEP-1978 02:55 



AI:CADRDC;DCXBUS 



<E2> 

<E;2>- 
<EI>- 

<gn>- 



-GND 
-GNO 
-GM) 



-GM) 
-GND 
-GND 
-GHO 



<GI>- 






^l2>- 









XBUS 



-GND 
-GND 
-GtJO 
-GND 
-GWO 



-+12V 
-+12V 
-+1?V 



•^tS> — XmJS.PAR 

•^LI> XRUSO 

<S1> xnusi 

<EE> «!us? 

<iCD XBIJS3 

<in> XWJS4 

<65!> xiiuss 

<^> XB0S6 

<2vl> XBUS7 

^E> XBUS8 

<^> XUUS9 

^l2> XMJ510 

<2S2> XBUSll 

<S1> XBUS12 

<S2> XBUSt3 

•<SSi> XBUS14 

•^S> XRUS15 

<SI> XBUS16 

•<®2> xmjsn 

•^2> wiisis 

<2Bi> XBUS19 

<®2> XBOSZO 

<Sn> XBUS21 



<5EZ> 5v 

<M> 5V 

<rB?> 5v 

^E> 5V 

<I1E> 5V 



<gia>- 



-5V 



XBJS22 

XBUS23 

^2> ajusz4 

<Er> XBUS25 

<@Z> XBUS26 

<SiI> XBUS27 

<SI> XHUS28 

^2> XBUS29 

<E> XBUS30 

<Si2> 



-+5V 
-+SV 
-46V 



<SIi>- 



~XBUS31 
— XBUS32 

•<ffii> XBUS33 

4SD XBUS34 

-Jt«JS35 



•<112> XAIMR.PAR 

<gS> XAHDRO 

■<©i> XAKWl 

<S]2> xAi:xffi2 

<M> XAIX)R3 

<En> XAnoR* 

<E2> X«10R5 

<iSI> XAtX)R6 

<E1E> Xfl»)R7 

<!!]> XADORS 

<2E> XAnoR9 

<EEi> xAwmio 



<i)2>- 



<S2>- 



— XADORll 

XA0DR12 

<®E> XADDR13 

<EZ> XAD0R14 

■<E3> XADDR15 

<EE2> XAHMie 

<8n> XADDR17 

•C2> XADDR18 

^S> XADDH19 

■<®> X«»R20 

— XAD0R21 



<sr>- 



<G3>- 



XBUS36 

XKUS37 

<n> XBUS38 

<lSD X8US39 

<S> X0US40 

<ESS> fflus4i 



BACKPLANE CONNECTIONS 



<CE2>- 



-xrus.ro 
xrus.ack 

<E2> XBUS.WR 

<M> XnUS. IGMPAR 

C2> — XBUs.iNir 

<CEZ> XBUS.FXIRO 

<IZ> XBUS . BUSY 

<1E> XBUS. SYNC 

<22> XBUS. INfR 

<CHi> XBUS.EXIGRAWI. IN 

<Cn> XBUS . EXTGRAHT . OUT 

<n> XBUS.POWER.OK 



19-DEC-1979 00:54 



AI:CADRDC;XBUS 



HJLIIPIE SEI.ECI- 
NO SELECr- 
SEL UNIT FAULT- 
-SEL UNtr OH lIIIEi2i.]'*S?60^ 

SEL UNIT SEEK ERRC 



TIMEOUT ERROR 
MEH PARITY ERRO»ii^i 
WRITE OVERRUN 
REM) OVERRUN-^, 
NXM ERROR 



START BIKK ERRO 
HEADER COMPARE ERROR-2^) 
HEADER ECC ERR 

REStl- 



ECC.SOFT 
ECC. HARD 




DISK LOSSAGE l-J3lC 



-002 L— i^ 

C16 
:MIGHT BE CLEARING FAULT 



i£- 



TRANSFER LOSSAGE L- 
FORMAT LOSSAGE L- 
ECC LOSSAGE L 



DISK LOSSAGE L 



TRANSFER LOSSAGE L 



FORMAT LOSSAGE L 




ECC LOSSAGE L 



LOSSAGE L 



lOSSAGE L 
..I 



:-2= 



0% 
74S7« 



i=_. 



B14 
UCLKt -a*|>C -Q^Busr 



BUSY 



r 



START L 



MSIART L 

...1 




-LAST CCW^^ D ^ Q 
74S74 

B14 

END PAGE aK^^ >C HjflS— WUSY 



^ 



STOPPED BY ERROR L 

LOSSAGE L 
3L 



" M-STOPPED BY ERROR 




74LS74 

BOS 

KSET ERR L-S^C S}p— STOPPED BY ERROR 



^ 



ACTIVE L 



DISK CONTROL 



BUSY, LOSSAGE 
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I 2ZUF 
_L »5V 



I 



E0681 



WCC 



±22UF 
15V 



I 



E1781 



VCC 



I 22UF 
_L 16V 



I 



C2W1 



±Z2UF 
15V 



I 



E0281 



VCC 



ZZUF 
15V 



I B13B1 



VCC 



15V 






C2391 



WOVE DIP 
BIT.CUt r-i\-^M^-\d2ai.vcc 



n..^3^o^iaax, 



EOlHl 



ABOVE DIP 

aK.SRt — T-^R^Otm 



n^^iuai, 



VCC 
GND 



E7791 



ABOVE DIP 



-BIT.CUt pi -4^?v- U2DlvCC 



"y-9n 



Di4ei 



DJSK CONTROL 



CAPACITORS 
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<lEi>- 



-+1ZV 



<®2>- 
<S2>- 
<1E>- 
<1Z>- 



— 5V 
— 5V 
— 6V 
--5V 
--5V 
-5V 






-+5V 



<E>- 

^52> +5V 

<E> *5¥ 

4E> ►5V 



<IIE2>- 
■@2>- 



<SE>- 



--xrajs.pAB 

-XHUSO 

--xmfoi 



<SII> HilBW 

<Ei> nwsa 

<gOI> xfufsi 

<EI> xnuss 

<^i> xmis7 

<®2> xnus8 

<SiI> X0US9 



-XI5US10 
XBUSll 

<M> mjsi2 

•^2> »UIS13 

4EI> XBUS14 

<S2> xnusis 

<SI> XBUS16 

•<®2> XWJS17 

<SK2> xrajsia 

<ED> XBUS19 

■452> XBUS20 

<SJ> XRIS21 

<?SZ> XBUS22 

^EI> XBUS23 

<®2> XBUS24 

<Sr> XBUSZ5 

<S2> XB0S?6 

^HI> 091SZ7 

^ED XBUS28 

^E2> XRUSZ9 

^D XBUS30 

^Z> XBUS31 

^n> Jt8US32 

^!I> XWJS33 

■^E> XDUS34 

4i5I> XBUS36 



■'SD WDDR . Pflfl 

<!V2> X«1I)R0 

<£5l> XADORJ 

<6S> XADORJ 

<®I> X/ii>")R3 

<£[£> XAni)R4 

<Ei2> XAI)I)R5 

<S3> xflttjne 

<@D xaodr; 

'^ED XflDORS 

<EE2> XADCJfig 

<JET> XAIX)R10 

<J32> XAIX)R11 

<@S> XAnoRi; 

•<Si> XADURia 



— Xa)DRi4 
— XAD0R15 

XATORie 

<gn> XflDi)R17 

<S2> X«X)R18 

•€II> XAIIDRW 

^2> XADORZO 

<ISI> XflODRZl 






<s>- 



<Q3> 



— xnus36 

xniK37 

<£ED XBUS38 

^D XBUS39 

^a> XBUS40 

<I]> MIUS41 



<Dz> xfus.po 

<QiZ> XBIK . ACK 

<Z2> WUb.WR 

<t3l2> xeiG. K^r'AR 

<Q7> xnu:;. jni ! 

<CIE> xbiis.f.aihq 

<IZ> XBIB . BUSY 

<jai> XBiJS . SYNC 

<E2> XBUS. IHIR 

<CBi> XBUS.EXTGRANT. IN 

OD XBUS.EXTGRANT.OUT 

<ED XBUS.POWER.OK 



XBUS 



BACKPLANE CONNECTIONS 
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